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ERRATA. 


Page,  16,  in  the  lithograph  of  the  N.  E.  quarter  of  the  globe,  correct  Cold  zone  into  Wintry  zone. 

Page  24,  lithograph  of  W.  to  E.  section  of  Burma,  correct  (at  right-hand  side)  tropical,  subtropical  and 
sub-temperate  zones  into  regions. 

Page  33,  line  28  from  above,  read  tree-stems  for  “ tree  restems." 

Page  37,  line  21  from  below,  read  Acer  isolobum  for  Aceri  solobum. 

Page  43,  line  8 from  below,  read  aerial  goslits  for  spolces. 

Page  73,  line  17  sqq.  from  above,  should  be  corrected  to  the  effect,  that  steam-rollers  are  already  largely  in 
use  in  the  tea-districts  of  India. 

Page  76,  line  16  from  below,  omit  the  Chinese  tallow  tree,  which  is  a leaf-shedder  and  thus  unfit  for  the 
purpose  indicated. 

Page  86,  line  14  from  above,  read  wiped  for  whipped. 

Page  92,  line  19  from  above,  omit  the  words  : “ on  a peculiar  soil,  as  in  its  prevalence  or  better  growth  on 
such  soil.” 

N.  B. — The  nomenclature  of  some  of  the  plants  mentioned  in  this  Report  is  to  be  changed  as  follows  : — 
Psilobium  — Morindopsis  ; Pterospermum  fuscutn  — P.  cinnamomeum  ; Garcinia  cowa  = G.  Kydia  ; 
Semecarpus  heterophyllus  = S.  albescens  ; Hiptage  arborea  — H.  candicans  ; Melia  Toozendan  — M.  Bir- 
manic  a ; Lepisanthes  montana  — L.  Burmanica ; Desmodium  reniforme  — D.  oblatum ; Pollinia  teclonum 
(teak  grass)  - P.  micrantha ; Otosemma  macrophylla  = Millettia  extensa. 

N.  B. — For  further  corrections  see  list  of  errata  at  the  end  of  appendix  B on  page  95  and  of  appendix  E 
on  page  34. 


PRELIMINARY  REPORT 


ON  THE 

FORESTS  AND  VEGETATION  GENERALLY 

OF 

PEGU. 

By  S.  KURZ,  Esq.,  Botanist  on  Special  Duty. 


In  submitting  this  report  on  the  vegetation  of  Pegu,  with  special  reference  to  the 
forests  of  this  province,  I wish  to  remark,  that  I did  not  consider  it  necessary  to  go  into 
minute  botanical  details.  Nor,  indeed,  would  time  have  allowed  me  to  do  so  ; for  it  is  quite 
impossible,  in  a few  months  only,  to  arrange  and  name  carefully  so  many  species  of  plants, 
(about  2,200  species  of  phanerogams)  as  I have  collected  in  Pegu.  Consequently,  the 
determinations  of  most  plants  referred  to  in  the  following  pages,  are  hand  and  eye  determi- 
nations, of  comparatively  little  scientific  value.  My  present  object  has  been  to  draw  up  only 
a general  sketch  of  the  vegetation  of  the  country. 

Nor  have  I fully  brought  under  review  the  many  agencies  that  co-operate  in  the  modi- 
fication of  vegetation,  such  as  exposure  and  physical  configuration  of  land,  the  influence  of 
greater  masses  of  elevated  hill  ranges  in  connection  with  geographical  latitude,  that  of  winds 
and  of  the  neighbourhood  of  larger  expanses  of  water,  or  the  influence  of  temperature,  of 
subsoil,  moisture  of  atmosphere,  the  intensity  of  solar  radiation,  &c.  Nor  am  I able  to 
discuss  here  in  a proper  way  such  an  important  question  as  the  influence  of  chemical  com- 
position of  soil  and  subsoil  upon  the  presence  or  absence  of  certain  plants.  Although  I have 
collected  a fair  amount  of  material  in  this  direction,  it  will  take  a good  deal  of  time  before 
the  chemical  analyses  of  the  specimens  of  soil  collected  can  be  executed,  without  which  a 
discussion  of  this  question  would  be  simply  empirical,  and  therefore  of  little  positive  value. 

All  the  above-named  conditions,  or  as  they  are  more  properly  called,  factors,  offer  so 
many  variations  in  Burma,  that  not  only  a longer  stay  in  the  country  would  be  required, 
in  order  to  come  to  any  reliable  conclusions,  but  the  full  consideration  of  all  these  data 
would  far  exceed  the  scope  of  a simple  general  report.  For  these  reasons  I have  confined 
my  remarks  to  some  of  the  most  important  and  interesting  questions  connected  with  the 
distribution  of  plants;  and  these  I have  treated  as  briefly  as  possible,  only  occasionally  and 
cursorily  introducing  matters  of  a more  scientific  character,  which  may  possibly  interest 
forest  officers  of  a more  inquiring  turn  of  mind. 

I have  treated  of  such  questions  in  the  present  report,  because  there  will  be  no  opportuni- 
ty to  discuss  them  in  my  forthcoming  book  on  the  forest  trees  of  Pegu,  for  the  official  instruc- 
tions before  me  do  not  include  the  introduction  of  any  other  information  beyond  a description 
of  plants  important  to  foresters,  and  a practical  treatment  of  the  forests,  cursorily  reviewed 
also  in  this  report,  under  § 8. 

A proper  practical  review  of  the  different  varieties  of  forests  will  be  given  in  my  book, 
after  the  whole  of  the  Flora  of  Burma  has  been  worked  out ; for  only  after  this  has  been 
done  will  it  become  possible  to  give  reliable  scientific  names  of  the  trees,  and  to  have  them 
accompanied  by  vernacular  names.  In  the  meantime  I have  given  here  such  a practical 
conspectus  of  the  Pegu  forests  as  above  described,  introducing  in  it  only  such  Burmese  names 
for  trees,  &c.,  as  appeared  to  me  tolerably  trustworthy. 
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Tho  present  report  may,  Ihoroforo,  bo  divided  into  tbo  following  sections  : 

Part  I. — GENERAL  REPORT. 

A. — General  Aspect  of  the  Country,  its  Geological  Features  and  Climate,  in 

CONNECTION  WITH  THE  FLORA. 

§ 1. — Limits  of  Pegu  as  defined  in  this  report,  with  a short  topographical  sketch  of 
tho  country. 

8 2. — Geology  of  Pegu,  as  far  as  connected  with  tho  flora. 

$ 3. — Climatological  notes  on  Pegu. 

§ 4. — Brief  review  of  other  conditions  that  influence  vegetation,  such  as  physical  struc- 
ture of  substrata,  &c. 


13. — Botanical  Description  of  Tegu,  with  special  reference  to  its  Forests. 

§ 5. — Position  of  the  Pegu  Flora  with  regard  to  surrounding  floras,  and  division  of  the 
flora  into  natural  zones  and  districts. 

§ 6. — Distinction  of  the  vegetation  into  an  original  and  a secondary  one. 

§ 7. — Enumeration  of  the  different  kinds  of  forests,  &c.,  and  their  general  character. 

§ 8. — A brief  practical  conspectus  of  the  above  forests  of  Pegu  alone. 

§ 9. — A table  of  the  natural  families  of  plants  represented  in  Burma,  together  with  an 
approximate  estimate  of  the  number  of  species  growing  in  Burma. 


Part  II.— SPECIAL  REPORT. 

§ 1. — Conservancy  of  Forests  in  Pegu  with  reference  to  soil  and  climate. 

§ 2. — Utilisation  of  deserted  toungyas,  with  cursory  remarks  on  timber  plantations. 
§ 3. — Some  hints  with  reference  to  the  study  of  the  quality  of  woods  in  India. 

§ 4. — Conclusion. 


APPENDICES. 

Appendix  A. — List  of  Burmese  trees. 

Appendix  B. — General  Key  for  naming  the  Burmese  trees. 

Appendix  C. — Collection  of  Burmese  names  for  other  plants  than  trees. 
Appendix  D. — Lord  Mayo’s  tree  (Mayodendron) , a new  genus  from  Martaban. 
Appendix  E. — Communications  from  Mr.  Kurz’s  Journal  of  his  tours  in  Burma. 


Explanation  of  Signs  &c.  used  in  the  Sketches,  &c. 

To  avoid  repetitions,  I append  here  a table  of  signs,  &c.,  employed  in  the  sketches  that 
I have  introduced  from  time  to  time  in  the  body  of  this  report.  They  are  all  very  simple  and 
easy,  and  might  be  used  also  in  future  forest  surveys  of  Pegu. 
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PART  I. 

GENERAL  REPORT. 


A. — General  Aspect  of  the  Country,  its  Geological  and  Climatological  Features, 

IN  CONNECTION  WITH  THE  FLORA. 


§ 1. — Short  topographical  sketch  of  Pegu. 

Pegu,  as  understood  in  this  report,  comprises  the  whole  of  the  country  lying  between  the 
Irrawaddi,  or  Tharawaddi,  and  the  Sittang  rivers,  and  extends  from  the  seashore  northwards 
to  the  frontier  of  Ava.  Virtually  it  extends  into  Ava ; but  that  northern  portion  is  not  in- 
cluded in  my  present  report.  It  consists,  therefore,  politically,  of  parts  of  Pegu,  Prome, 
Martaban,  and  other  districts. 

Geographically  the  country  extends  from  N.  Lat.  16°  to  nearly  19|°,  and  from 
E.  Long.  95|°  to  97°,  having  a length  of  about  210  miles,  and  a breadth  varying  from  60  to  80 
miles.  The  area  comprises  about  15,600  square  miles,  of  which  hardly  one  twenty-fifth 
part  is  under  cultivation. 

The  Pegu  Yomah  (so  called  to  distinguish  it  from  the  Arracan  Yomali  or  Yeomatong ) 
runs  nearly  S.  and  N.  parallel  with  the  Irrawaddi  and  Sittang  rivers,  forming  the  watershed 
between  these  two  rivers  as  far  as  Lat.  I850.  Here  the  main  range  divides  into  two,  the  one 
forming  the  watershed  between  the  Irrawaddi  and  Pazwoondoung  rivers,  and  the  other 
between  the  Pegu  and  Sittang  rivers.  The  hill  range  itself  begins  at  Rangoon,  but  branches 
of  hardly  perceptible  elevation  are  also  met  with  in  the  delta  : as  for  instance,  those  at  Syriani 
pagoda  and  the  Twon-tay-Kon-don,  soutli  of  Shan-soo-gyee.  These  hills  are  surrounded  on 
all  sides  by  low  lands,  except  towards  the  north,  where  they  expand  all  over  the  country  to  the 
banks  of  the  Irrawaddi,  as  well  as  to  those  of  the  Sittang.  It  is  a very  rugged,  but  low 
range,  dividing  in  all  directions  into  numerous  spurs,  which  again  are  intersected  by  steep 
valleys  and  ravines.  The  highest  tops  are  the  Kambala  toung  (north)  of  about  8200  feet 
elevation,  and  the  Kyouk-pyoo,  perhaps  a hundred  feet  higher.  The  average  height  of  the 
main  ranges  varies  from  1000  to  2000  feet,  occasionally  rising  to  2,500  feet.  The  southern 
extremities,  as  well  as  the  parts  on  the  head  waters  of  the  Pannyo-gyee  and  Khayengwathay 
choungs,  are  much  lower  than  1000  feet. 

The  principal  rivers,  besides  the  Irrawaddi  and  Sittang,  are  the  Pegu  river,  with  the 
Pazwocn-doun-choung,  and  the  Hlein  river.  These  two  latter  rivers,  and  all  the  streams 
that  flow  into  the  Irrawaddi  and  Sittang,  rise  in  the  Pegu  Yomah. 

The  principal  streams  falling  into  the  Irrawaddi  (enumerated  from  the  north)  are  the 
following : 

1.  — The  Paday  choung  with  its  feeders  : the  Khyoung  Koung  gyee  (called  in  its  lower 
course  Bliot-hlyee  choung)  and  the  Naweng  choung,  of  which  the  Myouk-naweug,  Chouug- 
souk  and  Toung-naweng  are  the  principal  feeders . 

The  Hlein  river,  is  a peculiar  river  running  parallel  with  the  Irrawaddi,  of  which  it  has 
apparently  been  some  time  ago  (and  is  still  to  a certain  degree)  a branch,  in  the  same  way, 
as  the  Hooghly  is  only  a branch  of  the  Ganges.  The  upper  part  of  the  Hlein  river  is  called 
Myitmakha  choung,  and  has  its  sources  in  the  low  hills  of  the  Prome  District. — It  receives 
feeders  only  from  the  east,  and  these  are  the  following : 

The  Suaylay,  Toung-nyo,  Myoung,  Mengla,  Heeling,  Thonsay,  Okkan,  Magyee  and 
Mayzelee  choungs,  * 

The  streams  that  flow  eastward  into  the  Sittang,  are  the  Ilswa  choung  with  the  Theing, 
Longyan  and  Sabyeng  choungs  as  principal  feeders. 

2.  — The  Khabouug  stream  with  numerous  feeders,  as  the  Panbay,  the  two  Choungmenahs, 
Kyetsha,  Myouknway,  Hnget-pyoo,  Sean-yay  and  Thabyay  choungs. 

3.  — The  Pyoo  Choung. 

4.  — The  Koon  choung,  with  the  Khayeng-mathay-choung. 

5.  — The  Tonkau  choung 

6.  — The  Yay-uway  clxonng,  with  the  Pean  choung. 

7.  — The  liheingda  choung. 
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8.  — The  Kaulee-ya-choung ; and,  finally, 

9.  — The  Bhaunee  and  Kyon-lee  choungs,  uniting  into  the  Malaka  clioung. 

Idie  Pegu  river,  running  from  north  to  south,  receives  the  Won,  Thaymay,  Kodoo-gway 
and  Khayasoo  choungs. 

The  Nga-mo-yeat  or  Pazwoondoung  stream,  also  called  the  Founglin  river,  with  the 
Mahooya  clioung  as  principal  feeder,  runs  in  the  same  direction  as  the  Pegu  river,  of  which 
it  might  almost  be  said  to  be  a feeder. 

The  fall  of  the  principal  river's  is  inconsiderable,  and  amounts  in  the  Irrawaddi  and  Sittang 
rivers,  between  the  sea  and  Prome  and  Touugkoo  respectively,  to  not  more  than  about  G 
inches  in  a mile. 

§ 2. — Geology  of  Pegu,  ns  far  as  connected  with  the  Flora. 

When  speaking  of  the  geological  formations  of  Pegu  in  connection  with  the  vegetation, 
it  must  be  borne  in  mind,  that  a botanist’s  treatment  of  the  geological  features  of  a country 
differs  to  a great  extent  from  the  treatment  of  the  same  subject  by  a professional  geologist, 
inasmuch  as  a botanist  has  not  to  take  into  account  all  those  minute  details,  which  are  re- 
quired for  fixing  the  age  of  the  rocks,  &c.  The  botanist  has  simply  to  consider  the 
extent  and  quality  of  the  rocks  and  soils  which  are  represented  in  his  botanical  district,  and  to 
draw  inferences  from  them  upon  the  vegetation  that  grows  on  each  of  those  formations.  Only 
when  he  enters  into  speculations  as  to  the  age  of  floras,  their  origin  and  the  later  geographical 
distribution  of  plants,  has  he  also  to  take  into  account  such  geological  disturbances  as  have 
taken  place  in  former  epochs. 

The  geology  of  Pegu  itself  is  very  simple  and  uniform,  for  the  hills  are  composed  solely 
of  sandstone,  skirted  along  their  base  by  a broader  or  narrower  strip  of  diluvium,  interrupted 
by  a deeper  or  shallower  alluvium,  wherever  choungs  come  down  from  the  hills  ; and  succeed- 
ed by  the  vast  alluvial  plains,  through  which  the  Irrawaddi  and  Sittang  flow.  It  is  owing  to 
this  uniformity  in  the  nature  of  the  rocks,  that  we  can  so  easily  understand  the  distribution 
of  plants,  while  the  Martaban  or  Karen  hills,  &c.  offer  many  apparent  anomalies,  which 
can  be  explained  only  after  more  close  study. 

We  have  then  to  consider  here  the  following  principal  formations  : — 

1.  — Alluvium , deep  and  shallow. 

2.  — Diluvium , in  the  form  of  laterite,  sand  or  diluvial  clay  and  loam. 

3.  — Softer  grey  sandstone,  almost  destitute  of  fossils. 

4.  — Calcareous  sandstone,  often  full  of  fossils. 

1.  — Alluvium.  The  alluvial  plains  stretch  along  the  principal  rivers,  for  more  than  150 
miles  to  the  north,  where,  at  Tounghoo  and  Prome,  they  have  an  absolute  elevation  of  about 
90  feet  only.  The  surface  soil  in  the  valleys  of  the  Sittang  and  Pegu  rivers,  as  well  as  iu 
that  of  the  Irrawaddi,  is  usually  a grey  stiff  clay  of  greater  or  lesser  depth,  resting  often  on 
loose  sand  or  diluvial  loam.  Diluvial  formations  of  smaller  extent  crop  out  in  various  locali- 
ties in  the  midst  of  alluvium,  and  especially  also  iu  the  deltas  of  the  rivers,  in  which  respect 
these  deltas  greatly  differ  from  the  Gangetic  Delta  in  Bengal.  Wells,  in  the  villages  all  over 
the  Irrawaddi  alluvium  from  the  banks  of  the  Irrawaddi  to  the  base  of  the  hills,  are  rarely 
dug  deeper  than  to  about  12  to  24  feet  in  average. 

The  vegetation  of  these  alluvial  plains  is  tidal  as  far  up  as  the  salt  water  influences 
them  ; passing  then  into  savannahs  and  savannah-forests,  enclosing  often  swamp  forests  in 
depressions.  Towards  the  hills,  the  savannah  forests  gradually  pass  into  lower  mixed  forests. 
The  presence  of  Lower  Mixed  forests  may  be  ascribed  to  two  causes,  viz.,  to  the  lesser  depth 
of  the  alluvium,  and  to  the  neighbourhood  of  the  hills. 

Generally,  the  effect  of  deep  alluvium  upon  vegetation  is  twofold.  First,  it  prevents  a 
large  number  of  trees  from  establishing  themselves,  and  secondly,  it  affects  the  growth  of 
those  which  do  take  possession  of  the  soil,  rendering  them  short  stemmed  and  in  many  cases 
crooked. 

2.  — Diluvium.  The  diluvial  formations  stretch  nearly  all  along  the  base  of  the  Pegu 
Yomah,  until  they  converge  at  the  northern  extremities  of  the  alluvium,  viz.,  near  Promo 
and  above  Tounghoo,  with  the  same  formations  of  the  Arracan  and  Karen  hills,  where  they 
cover  a more  or  less  extended  area,  variously  interrupted  by  sandstoues  and  alluvial  forma- 
tions. 

This  diluvium  is  composed  of  various  kinds  of  lateritic  rocks,  and  of  gravelly  soils,  such 
as  sand  or  loam  ; sometimes  of  very  stiff  clay.  Conglomerates  chiefly  composed  of  coarser  or 
finer  quartz  or  ferruginous  sandstone  pebbles,  either  cemented  by  ferruginous  loams,  &o.  or 
loose,  are  also  frequent,  especially  in  the  Prome  districts.  Along  certain  tracts  the  diluvial 
formations  do  not  crop  out  at  all,  but  are  covered  with  a thin  layer  of  alluvium,  which  then 
usually  bears  the  peculiar  low  forests,  which  combine  (lie  character  of  Eng  and  lower  mixed 
forests.  Such  is  the  case  especially  along  the  baso  of  the  Yomah  from  the  latitudo  of  Thousay 
down  to  the  Pazwoondoung  valley  near  Pounggyee. 
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The  term  “ laterite,’'  as  used  generally  by  foresters  iu  Burma,  comprises  several 
heterogeneous  rocks  and  soils,  all  characterized  by  a more  or  less  ferruginous  appearance, 
but  really  connected  in  no  other  way,  than  that  they  are  all  permeated  by  hyperoxide  of 
iron  : in  fact,  they  derive  their  origin  from  two  very  different  sources  ; the  one  being  dilu- 
vial, while  the  other  series  is  the  product  of  decomposition  of  underlying  rocks.  All  the 
laterite  along  the  western  base  of  the  Pegu  Yomah,  and  along  the  Sittang,  is  decidedly 
diluvial,  but  many  laterites  on  the  summits  and  along  ridges  of  the  Prome  and  Marta- 
ban hills  belong  to  the  latter  class,  which  is,  especially  in  Hindustan,  largely  developed.  The 
influence,  however,  of  all  these  rocks  on  vegetation  is  the  same,  or  nearly  the  same. 

Laterite  is  a formation  of  the  highest  importance  in  the  various  floras  of  India.  No 
other  formation  except  metamorphic  and  volcanic  ones  can  boast  of  such  a variety  of  species, 
in  spite  of  its  apparent  sterility,  as  laterite.  It  is  this  rock  that  affects  vegetation  so 
much,  that  the  great  difference  between  the  floras  of  Malacca,  Borneo,  Sumatra,  &c.,  on  the 
one  hand,  and  that  of  Java  on  the  other  side,  is  produced.  It  is  also  this  formation  which 
allows  so  many  Australian  genera,  like  Melaleuca , Baeckea,  Tristania,  Leucopogon,  8fc.,  to 
spread  so  far  to  the  north-west,  some  of  which,  like  Tristania,  spread  as  far  north  as  the  Ava 
frontier.  If  all  laterite  plants  were  to  be  erased  from  a list  of  the  plants  of  Pegu  proper,  the 
flora  would  be  rendered  very  uninteresting  indeed. 

From  about  12  miles  S.  S.  W.  from  Tounghoo  down  to  Pegu,  no  true  laterite  occurs, 
but  a yellowish  loam,  intermixed  with  coarse  quartz  pebbles  takes  its  place.  Sometimes  the 
alluvium,  here  often  very  light  and  loose,  seems  to  rest  on  the  sandstone  itself.  In  such 
localities  a strange  mixture  of  evergreens  with  deciduous  forest  trees  (moist  forests)  has  grown 
up,  changing  usually  into  true  tropical  forests,  where  choungs  intersect  them.  The  loam 
soil  of  yellowish  colour,  intermixed  with  small  angular  pebbles,  is  especially  developed  all 
along  the  borders  of  the  Pegu  and  Pazwoondoung  alluvia,  stretching  down  as  far  as  Ran- 
goon. According  to  its  stiffer  or  looser  constitution,  Moist  or  Low  forests  prevail  on  them. 

The  gravelly  sand  soil  is  predominant  in  Prome,  and  not  a few  peculiar  plants  occur  on  it 
in  the  Eng  forests  of  that  region.  The  pebbles  and  sand-granules  of  that  region  vary  greatly 
in  size  in  different  localities,  but  all  seem  to  form  an  impermeable  or  almost  impermeable 
substratum,*  or  to  rest  on  such  an  one.  Here  boulders  and  large  fragments  of  fossiliferous 
calcareous  sandstone,  of  lateritic  rocks,  and  sometimes  blocks  of  fossil  wood,  are  often  observed 
sticking  out  from  the  ground  or  loosely  resting  on  it. 

3. — Soft  grey  sandstone.  The  next  and  most  important  formation,  forming  nearly  one 
half  of  the  area  under  consideration,  is  a soft  grey  sandstone,  composing  nearly  the  whole  of 
the  southern  x’ange  of  the  Pegu  Yomah,  from  the  headwaters  of  the  Hswa  choung  down  to 
the  diluvial  formations  of  the  Pegu  and  Pazwoondoung  valleys.  Thin  layers  of  older  cal- 
careous sandstone  are  also  found,  but  only  occasionally,  as  for  instance  at  the  obstruction  of  the 
Hpyoo  choung  at  Hpyoo-Menglan.  But  around  Kambala  toung,  the  upper  part  of  the 
Koon  and  Khayengmathay-choungs,  and  possibly  all  around  the  Prome  district,  soft  and 
calcareous  sandstones  are  deposited  alternately,  in  thinner  or  thicker  layers.  This  soft 
sandstone  is  everywhere  distinctly  stratified,  the  strata,  however,  are  rarely  horizontal, 
but  more  or  less  undulating,  and  more  especially  so  towards  the  main  axis  of  the  Yomah, 
dipping  iu  the  directions  of  N.  E.  to  E.  N.  E.  and  S.  W.  to  W.  S.  W.  at  various  angles. 

The  highest  crest  of  the  main  range  of  the  Yomah,  and  all  the  spurs  that  compose  the 
Kambala  toung,  consist  of  a slightly  different  coarser  pale  brownish-grey  sandstone,  dipping 
regularly  to  E.  by  N.  at  an  angle  varying  from  25  to  50  degrees.  Possibly  it  is  only  a de- 
composed calcareous  sandstone,  on  which  at  least  the  Kambala  beds  seem  to  rest. 

In  the  Yan  valley,  adjoining  Kambala  toung  on  the  west,  the  beds  of  soft  and  calcareous 
sandstones  and  shales  are  highly  folded,  almost  contorted  and  cropping  out  nearly  verti- 
cally. 

* To  avoid  misunderstanding,  I will  remark  here,  that  any  bed  is  to  me  impermeable,  if  the  constituents  of 
it,  whether  solid  rock,  detritus  or  pebbles,  are  themselves  impermeable.  Thus  a sand-bank,  consisting  of  siliceous 
pebbles,  is  in  my  eyes  impermeable,  although  mechanically  quite  permeable  ; while  a similar  sand-bank  consist- 
ing of  pebbles  of  permeable  sandstone,  would  be  doubly  permeable,  viz.,  mechanically  and  physically. 
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Fossil  shells  of  the  genera  Ostrea  and  Pa  ten,  along  with  Foraminifera,  were  met  with  in 
the  interior  parts  of  the  Southern  Yomah  between  Wanet,  Wachoung  and  lvenbatee.  At  the 
former  place,  on  the  watershed  between  the  headwaters  of  the  Pazwoondoung  and  Kenbatee 
choungs,  at  a considerable  elevation,  say  about  700  or  800  feet,  iu  large  blocks  similar  to 
reefs,  they  are  much  weathered  out.  In  a choung  on  the  Kenbatee  side,  called  Kayoo  choung, 
which  is  passed  in  crossing  from  Wachoung  to  Kenbatee,  fossils  are  still  more  numerous, 
the  fossiliferous  rocks  covering,  as  it  were,  the  whole  bed  of  the  choung.  There  are 
several  Kayoo  choungs  iu  the  Yomah,  for  instance  one  iu  Upper  Zamayee,  which  might  sug- 
gest a similar  occurrence  of  fossils. 

This  sandstone  forms  a most  intricate  labyrinth  of  low  ridges,  diverging  from  a main 
chain  and  branching  usually  almost  at  right  angles,  and  rendered  still  wilder  by  the  many 
ravines  and  gorges,  that  are  formed  by  the  heavy  rains  during  the  south-west  monsoon.  All 
these  spurs  and  ridges  are,  as  a rule,  steep,  often  so  much  so  (especially  along  the  main  range) 
that  it  becomes  sometimes  very  difficult  to  ascend  them,  comparatively  low  as  they  may  be. 


Very  curious  is  the  regular  occurrence  of  the  rounded  small  knolls,  that  appear  so  fre- 
quently on  the  ridges,  especially  where  other  ridges  branch  off.  These  cause  tiresome  ups 
and  downs  in  marching  along  ridges  otherwise  level  and  easy.  The  main  range  itself,  of  about 
1,000  to  1,500  feet  elevation,  runs  in  general  from  north  to  south  with  a little  westing.  To- 
wards the  north  it  winds  much,  attaining  an  elevation  of  2,000  to  2,500  feet. 

The  soft  sandstono  is  of  a very  pormeablo  nature,  and  boars,  as  a rule,  a very  rank  vege- 
tation, although  the  ground  is  rather  poor  in  herbs  and  shrubs,  and  still  moro  so  on  tho  higher 
and  steeper  ridges. 

This  whole  soft  sandstone  formation  is  covered  by  a very  uniform  and  usually  lofty  for- 
est, viz. , tho  upper  mixed  forest  Put  in  the  moister  valleys,  especially  along  tho  Sittaug 
side,  evergreen  tropical  forests  are  frequent,  while  on  tho  exposed  crests  of  the  highest  parts 
of  Kambala  toung,  &c.,  upperdry  forests  for  the  first  time  make  their  appearance. 
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The  area  is  scantily  peopled  by  Karens  (Squau),  and  Barman  villages  are  seen  only 
along  the  outer  skirt  of  the  hills.  A great  part  ot  these  hill-Burmans  along  the  Sittang  side 
are  called  Yabines. 

4. — Calcareous  sandstone.  As  we  approach  the  north-west  corner  of  Pegu,  a highly 
indurated  impermeable  rock  of  a rather  greenish  colour  becomes  so  prevalent,  that  it  produces 
a striking  change  in  the  vegetation.  This  older  sandstone  is  compact,  indistinctly  stratified, 
and  is  often  also  highly  fossiliferous.  It  is  usually  so  extremely  hard,  that  scarcely  any  water 
is  allowed  to  percolate.  Hence  decomposition  goes  ou  very  slowly  and  very  incompletely. 
This  older  sandstone  formation  possibly  extends  far  into  Ava,  and  is  probably  accompanied 
by  limestones.  I infer  this  from  the  Botanical  collections  which  Dr.  Wallich  made  there  in 
1826.  Thin  incrustations  of  ealespar  are  not  unfrequent,  but  nowhere  in  large  quantities. 

Sometimes  layers  of  soft  grey  sandstone  are  conformably  superposed  upon  the  older  beds,  as 
for  instance,  on  the  path  that  crosses  the  watershed  between  the  Paday  and  Khyoung-Koung- 
gyee  choung,  and  then  au  upper  mixed  forest  appears  rather  abruptly,  with  such  trees  as 
Homalium  tomentosum,  Millettia  Brandisiana  (thitpagan)  and  fine-grown  teak.  Soft  and  cal- 
careous sandstones,  with  shales,  are  frequently  seen  alternating  with  one  another  and  forming 
folded  or  undulating  strata,  as  I have  already  indicated.  Numerous  fossils  may  in  places 
be  obtained  from  this  sandstone,  and  the  whole  Prome  tract  up  to  the  main  range  of 
the  Yomah  appears  to  abound  with  larger  or  smaller  boulders,  which  are  particularly  fossili- 
ferous. 

The  vegetation  on  this  older  formation  is  peculiar,  and  quite  dissimilar  to  any  occurring  in 
British  Burma.  This  vegetation  consists  of  the  Sha  forests,  curiously  mixed  up  with  other 
trees,  that  are  found  elsewhere  only  on  laterite,  as  for  instance,  Eng , Engyin,  &o.  The  coun- 
try looks,  during  the  dry  season,  barren,  dry,  and  in  many  respects  not  unlike  Beliar. 

The  above-mentioned  would  appear  to  be  the  principal  rocks  that  influence  the  vegeta- 
tion. A granitic  rock  is  also  observed  fas  Hajgr  Twynam  was  good  enough  to  inform  me)  at 
Tounghoo,  not  far  from  the  ferry  over  the  Sittang  to  Myatson-yee-noung,  where  a quarry  has 
been  worked  for  some  time.  But  such  a local  and  limited  occurrence  is  of  no  consequence  in 
a botanical  point  of  view. 

Schists,  syenites  and  other  metamorphic  rocks,  often  accompanied  by  mountain  limestone, 
appear  to  cover  a great  extent  of  the  country  east  of  the  Sittang,  where  they,  in  the  same  way 
as  along  the  Pegu  Yomah,  are  bordered  all  along  the  base  towards  the  Sittang  by  laterite 
formations,  often  forming  hill  ranges  300  to  400  feet  high  ; but  more  frequently  the  outer  spurs 
are  covered  by  numberless  larger  and  smaller  fragments  and  boulders  of  granitic  (syenitic?) 
and  other  rocks.  Some  huge  boulders  of  granite  rest  on  the  ground  (the  under  strata 
probably  of  schistose  rocks)  broken  up  into  several  pieces,  but  evidently  belonging  to  one  and 
the  same  gigantic  block. 


A granitic  boulder,  broken  up  , on  the  ridges  towards 
Shan  tounggyee  toung',  E . of  Tounghoo  . 


During  the  dry  seasoh,  the  springs  on  the  higher  ridges  for  the  most  part  dry  up,  but 
trickling  springs,  which  are  aetuallj7  nothing  but  percolations  of  rain  water,  are  still  frequent 
at  favourable  exposures  in  the  valleys.  The  only  spouting  spring  I met  with  in  Pegu,  is  at 
Kenbatee  village,  in  the  soft  sandy  bed  of  the  choung,  whence  the  villagers  fetch  their  water. 
Spouting  springs  are  such  as  owe  their  origin  to  impermeable  strata,  and  the  occurrence  of  a 
spouting  spring  in  a locality  surrounded  by  low  forests,  would  confirm  my  supposition  of 
there  being  a laterite  bed  beneath  the  stiff  yellowish  clay,  which  I distinguished  as  diluvial 
clay. 
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This  scarcity  of  spouting  springs  all  over  the  Yomali  hills  has  struck  me  much.  On  the 
other  side,  pools  of  water  were  observed  by  me  as  late  as  towards  the  end  of  March,  in  the 
beds  of  choungs  in  the  driest  parts  of  the  Prome  district  (on  compact  impermeable  sand- 
stone), while  on  permeable  sti’ata  such  would  have  been  searched  for  in  vain,  owing  to  tho 
permeability  of  the  substrata. 

§ 3. — Climatological  notes  on  Pegu* 

It  should  be  kept  in  mind,  in  perusing  the  following  very  incomplete  sketch  of  the  cli- 
mate of  Pegu,  that  both  seasons  (1868-69  and  1870-71)  in  which  I travelled  were  described 
to  me  as  unusually  hot  ones.  I was  also  unable  to  make  hygrometrical  observations,  as  the 
only  hygrometer  I had  with  me  went  to  pieces  on  the  back  of  my  elephant  on  the  very 
day  I started.  I must  speak,  therefore,  about  such  matters  only  empirically.  Nor  can  I 
make  proper  use  of  my  thermometrical  observations,  extending  only  over  a few  (chiefly  the 
hot)  months,  while  travelling  in  a hilly  country,  where  the  results  necessarily  must  be  of  a 
very  problematical  and  varied  character. 

The  chief  topics,  in  climatology,  at  least  to  a forester,  are  always — 

(1) .  The  temperature. 

(2) .  The  degree  of  moisture. 

(3) .  The  winds. 

There  are,  besides,  many  other  minor  points  to  be  observed,  many  of  which,  however, 
such  as  temperature  of  soil,  become  really  importantf  only  in  higher  latitudes.  In  the  fol- 
lowing sketch  I shall  not  discuss  such  matters  separately  and  fully,  as  the  material  before  me 
is  too  incomplete  to  enable  me  to  do  so. 

In  a tropical  climate  like  that  of  Burma,  the  first  question  is  always,  whether  the  coun- 
try enjoys  an  equable  climate  (like  many  of  the  islands  of  the  Malay  Archipelago)  with  rains 
and  dew  all  the  year  round,  or  whether  the  year  is  divided  into  a dry  season  and  a rainy 
season.  The  latter  is  the  case  with  Burma. 

It  is  then  chiefly  the  hot  dry  season,  which  in  Pegu,  as  everywhere  else  in  tropical  coun- 
tries more  particularly  affects  the  vegetation,  regulates  its  growth  and  calls  into  existence 
the  large  tracts  of  deciduous  forests.  The  rainy  season  is,  comparatively,  of  less  importance 
in  the  consideration  of  a tropical  flora  (Desert  floras  excepted)  for  although  a great  number  of 
xerophilous  plants  necessarily  must  disappear,  a far  greater  number  of  hygrophilous  plants  will 
replace  them  (as  is  the  case  in  the  Martaban  hills,  when  compared  with  the  flora  of  the  Pegu 
Yomali). 

The  seasons  of  Pegu  are  similar  to  those  of  Lower  Bengal,  but  the  cold  season  is  of  shorter 
duration,  and  the  dry  hot,  and  often  also  the  rainy , season  commences  a month  earlier  than  in 
Calcutta. 

The  dry  season,  divided  into  a cold  and  hot  one,  extends  about  from  December  to  April, 
over  a period  of  four  to  five  months.  The  cold  season  terminates  ordinarily  about  the  end  of 
February,  sometimes  somewhat  earlier,  and  often  rather  abruptly.  The  hot  season  comprises 
the  months  of  March  and  April,  during  which  time  (usually  in  March)  one  or  two  heavy 
thunder-storms  moderate  the  intense  heat,  until  in  the  first  half  of  May  the  regular  monsoon 
rains  set  in,  whicli  cease  more  or  less  completely  during  November.  The  above  is  nearly  tho 
regular  course  of  the  seasons. 

The  thermometer  rarely  rises  above  88°  in  the  shade  during  the  cold  season,  and  often 
sinks  as  low  as  57°,  occasionally  to  55°  or  54°,  before  sunrise.  Heavy  dew  is  the  rule,  and 
fogs  are  often  troublesome  in  the  morning  hours.  During  the  remainder  of  the  day,  the  sky 
is  tolerably  clear  and  serene.  Pains  are  almost  unknown  in  the  cold  season,  and  the  hygro- 
metrical state  of  the  atmosphere  is  apparently  the  same  as  in  Bengal. 

In  the  hot  season,  the  thermometer  rapidly  rises  to  95°  to  100"  in  the  shade,  but  tho 
nights  still  remain  cool  and  agreeable  ; for  even  at  tho  height  of  the  season  in  tho  hottest 
province  of  the  country  (Prome),  the  thermometer  never  indicated  to  me  more  than  74°  before 
sunrise.  The  deposit  of  dew  is  hardly  perceptible,  ami  the  atmosphere  is  nearly  as  dry  as 
that  of  Lower  Bengal,  with  the  difference  that  hero  the  sky  is  very  hazy  nearly  all  the  day, 
while  in  Behar  and  Bengal  it  is  tolerably  clear.  The  first  shower,  usually  a very  heavy  one, 
occurs  in  March,  and  thunder-storms,  prognosticating  the  commencement  of  tho  rainy  season, 
usually  break  at  the  end  of  April  or  during  tho  first  days  of  May. 

* Although  I am  expecting  a series  of  thermometrical  and  hygrometrical  observations  at  various  stations  in 
Pegu,  which  Captain  W.  J.  Seaton,  Conservator  of  Forests,  British  Burma,  is  kind  enough  to  endeavour  to  pro- 
cure for  me,  I have  not  thought  it  advisable  to  delay  the  submission  of  this  report,  ready  since  August  187 1 , for  an 
uncertain  period. 

t In  expressing  myself  thus,  I do  not  imply  that  a lower  subterranean  temperature  might  not  elfeot  changes 
in  the  tropical  vegetation  as  interesting  as  those  produced  by  a higher  temperature  of  the  soil  in  temperate  lati- 
tudes, or  vice  versa. 
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In  the  Prome  district,  the  heat  and  dryness  is  considerably  greater  than  in  the  Irravvaddi 
and  Sittang  districts  ; for  although  I had  in  the  Sittang  valley  at  the  end  of  April  thermome- 
ter readings  of  104°  to  108°,  and  on  one  occasion  even  1 08°  in  the  shade,  these  were  exceptions  ; 
while  during  my  stay  in  the  Prome  district  (in  March)  the  thermometer  in  the  shade  at 
midday  never  stood  below  100°,  but  remained  almost  stationary  between  101°  and  103°  till  3 
or  4 p.  M.  The  sky  was  then  so  hazy,  that  the  sun  after  4 p.  m.  regularly,  and  not  seldom 
during  the  whole  day,  appeared  only  as  a large  red  disk  emitting  a dull  light,  hardly  equal 
in  intensity  to  that  during  a partial  eclipse.  The  temperature  in  the  shade  and  in  the  sun, 
shewed  a difference  only  of  1J  to  2 degrees,  and  I often  worked  on  such  days  at  my  table 
exposed  to  the  direct  sun-beams  without  feeling  any  more  discomfort  than  in  the  shade  (if 
such  a thing  really  can  be  had  at  this  period  in  the  Prome  forests). 

While  such  a drought  reigns  in  the  open  country  and  on  the  ridges,  dew  falls  in  the 
narrow  valleys  of  the  eastern  slopes  of  the  Yomah  and  in  the  Martaban  hills,  where  evergreen 
forests  skirt  the  streams,  often  so  heavily  that  one  becomes  quite  wet  when  marching 
in  the  early  mornings  through  the  herbage  along  their  baulc.  But  after  an  ascent  of  a 
hundred  or  two  hundred  feet  we  meet  with,  the  same  dryness  again  in  the  deciduous  forests, 
as  in  the  open  lands.  It  is  here  that  we  can  almost  every  morning  observe  a white  sheet  of 
vapour  in  the  depths  of  the  valleys  resting  on  the  forests,  which  enables  us  to  appreciate 
clearly  the  role  which  evergreen  forests  play  in  the  attraction  of  the  currents  of  vapour. 

The  vicinity  of  the  sea  is  always  accompanied  by  a greater  degree  of  dampness,  especially 
if  no  dry  land-winds  check  its  influence.  It  is  often  remarked  that  high  level  plants,  such  as 
Polypodium  Dipteris,  Rhododendron , 8fc.,  (growing  in  Java  at  above  4000  feet  elevation) 
grow  along  the  western  coast  of  Sumatra,  Banca,  etc.  almost  down  to  the  edge  of  the  sea. 
A more  careful  inquiry  into  the  true  circumstances  would  only  shew  that  they  grow  there  in 
sheltered  damp  gorges,  where  the  temperature  is  moderated  by  moisture  to 'such  a degree,  that 
the  difference  between  the  two  stations  is  but  small  or  merely  nominal.  Nor  is  elevation  al- 
ways an  exponent  of  lower  temperature.  What  Professor  O.  Sendtner  lias  shewn  to  be  the  rule 
in  the  Bavarian  Alps,  viz.,  that  the  temperature  on  the  top  of  hills  or  ridges  is  higher  than  iu 
valleys  of  the  same  elevation,  is  also — and  to  a more  marked  degree — true  in  the  Pegu  hills 
(and  generally  in  the  tropics).  One  has  no  need  to  consult  his  instruments  : this  difference 
of  temperature  is  great  enough,  not  only  during  the  day,  but  still  more  so  at  night.  Any 
one,  who  has  encamped  one  night  in  a valley  and  the  following  night  on  an  exposed  ridge, 
may  have  made  the  observation.  When  sleeping  at  the  end  of  February  in  the  Gyo-Gyo  val- 
ley, at  the  base  of  the  Kambala  toung,  I required  a blanket ; but  2000  feet  higher  up  near  the 
crest  of  the  ridge,  the  nights  were  sultry  and  rather  oppressive.  The  thermometer  fully  con- 
firmed this,  for  while  it  stood  at  the  lower  station  at  59j°  to  G0°  before  sunrise,  it  was  at  my 
hill-camp  as  high  as  70  J°  to  74°  at  the  same  hour  of  the  day.  In  a similar  way,  the  differ- 
ence of  temperature  at  the  two  stations  at  midday  amounted  to  from  2 to  3 degrees  in  the 
shade.  I have  also  observed  similar  great  differences*  of  temperature  between  hill  and 
valley  stations  in  other  parts  of  the  Pegu  Yomah  as  well  as  in  the  Martaban  hills.  Such 
observations,  however,  were  all  made  during  the  hot  and  dry  season,  and  I have  reason  to  be- 
lieve that  during  the  rains  the  differences  are  either  nominal  or  less  marked.  With  such  facts 
before  us,  it  need  not  surprise  us,  if  we  see,  amongst  many  others,  Gleichenia  dichotoma,  Pteris 
aquilina  or  B/echnutn  oricntalc,  a perfect  nuisance  iu  the  plains  of  J ava,  while  iu  Pegu  they  appear 
only  above  2000  feet  elevation  ; or  that,  for  example,  Lino-stoma pauciflorum  or  Vaccinium  should 
be  found  in  Singapore  and  Sumatra  on  laterite  ground  at  sea  level,  while  iu  Burma  it  grows 
in  the  pine  forests,  on  primary  substrata  at  elevations  of  from  3000  to  4000  feet  and  upwards.  The 
fact  that  pine  forests  (as  I learn  from  Dr.  F.  Mason)  are  met  with  in  Tennasserim  so  low  as  at  an 
elevation  of  only  500  feet,  is  no  doubt  to  be  explained  by  the  same  cause.  On  the  other  hand 
we  can  now  correctly  understand,  why  so  many  plants,  (especially  trees)  which  are  high-level 
plants  in  the  Khasya  hills,  are  met  with  in  the  deep  gorges  of  the  Pegu  Yomah  at  low  eleva- 
tions ; or  why  so  many  plants,  specifically  identical,  should  be  found  iu  the  Malay  peninsula, 
and  even  Java,  and  should  re-occur  in  the  damp  tropical  valleys  of  the  Himalayas. 

While  in  the  above  examples,  moisture,  and — as  a consequence  of  it — lower  temperature, 
are  the  chief — although  not  sole — conditions  for  the  existence  of  those  plants,  we  meet  with 
another  set  of  plants  iu  Pegu,  which — although  usually  looked  upon  as  temperate  forms — 
vegetate  and  develope  themselves  in  the  hottest  and  driest  season  of  the  year.  It  is 
in  March  and  April,  at  a temperature  of  120°  to  130°  and  even  higher  in  the  sun,  that  we 
see  along  the  banks  of  the  Irrawaddi  in  flower  and  fruit  Ranunculus  sceleratus,  Veronica  Bccca - 
bunga,  Artemisia  carni/olia,  the  various  species  of  Polygonum , Rumex,  etc.  and  along  the 
Ganges  and  Bramapootra  in  Bengal  these  are  accompanied  by  Rosa,  Potcntilla , Coch/earia 
flava,  J uncus,  Polxypogon,  etc.  ! Now  here  it  is  evident  that  these  plants,  although  growing  in 
moist  stations,  are  not  hygroclimaticsf — at  least  not  tropical  hygroclimatics. 

* Radiation  of  insolated  heat  must  be  brought  into  account  here. 

t In  fact,  all  temperate  and  European  forms  in  Lower  ..Bengal,  as  Cardamine,  Lath  gras,  Vicia,  etc.  come 
up  only  during  the  dry  cold  season. 
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1 have  little  experience  of  the  rainy  season  in  Pegu.  Towards  the  close  of  April,  or  in 
the  first  days  of  May,  gales,  occasionally  of  extreme  violence,  are  experienced,  usually  accom- 
panied by  heavy  showers.  It  is  this  period  which  I may  point  out  as  the  most  favourable, 
although  at  the  same  time  the  most  unhealthy  one,  to  a botanist  in  Pegu.  The  amount  of 
old  trees,  branches,  etc.  thrown  down  during  such  a tempest  is  often  astounding,  offering  an 
easy  and  fruitful  harvest  of  specimens  of  woody  plants  otherwise  quite  out  of  reach  on  account 
of  their  height.  It  is  true,  that  at  other  seasons,  apes,  and  more  especially  squirrels,  are 
most  useful  agents  for  procuring  the  flowers  or  fruits  of  lofty  trees,  where  a gun  fails  to 
secure  a branch,  but  it  is  rarely  that  one  can  just  guess  at  the  time  when  such  trees  are  in  a 
stage  of  development  attractive  to  the  animals  just  mentioned. 

The  temperature  of  course  at  this  season  rapidly  falls  at  the  very  commencement  of  the 
rains,  the  thermometer  indicating  to  me  (in  May  and  June)  from  70°  to  75°  before  sunrise, 
to  90°  to  95°  in  the  shade  at  the  hottest  time  of  the  day  (about  1 p.  m.).  There  was  not  a day 
without  rain.  The  annual  rain-fall  is  said  to  amount  at  Rangoon  to  about  85  inches,  but  in 
the  Prome  district — the  climate  of  which  resembles  in  every  respect  that  of  Ava — it  is  cer- 
tainly considerably  less,  and  further  to  the  north,  at  Mandalay,  the  rain-fall  is  in  some  years 
insufficient  for  the  cultivation  of  rice.  As  a contrast  to  this,  the  annual  rain-fall  in  Teuas- 
serim  amounts  at  Moulmein  to  175,  and  at  Tavoy  to  208,  inches. 

The  prevailing  winds  in  Pegu  are,  of  course,  the  monsoon  winds,  modified,  however,  so 
much  by  the  hilly  configuration  of  the  country,  that  they  are  traceable  only  on  the  summit 
of  the  higher  hill  ranges.  The  whole  southern  part  of  Pegu,  including  the  Irrawaddi  and 
Sittang  deltas,  is  exposed  to  a steady  sea-breeze,  usually  setting  in  about  midday  and  felt 
far  inland.  In  the  Irrawaddi  plains,  however,  this  sea-breeze  is  soon  (above  Heuzadah?) 
checked  during  the  hot  season  by  a dry  North  West  wind,  which  is  probably  only  a North 
East  monsoon  wind  modified  in  its  course  by  the  Arracan  Yomah  7000  to  .8000  feet  high, 
that  separates  Arracan  from  Ava.  Hence  it  is  that  the  valley  of  the  Irrawaddi  is  so  much 
drier  than  that  of  the  Sittang,  which  is  sheltex-ed  on  the  north  by  hill  ranges  of  upwards  of 
5000  feet  elevation. 

From  the  above  fragmentary  and  necessarily  confused  notes,  it  is  clear  that  the  climate 
of  Pegu  is  in  every  respect  far  superior  to  that  of  Bengal.  All  the  year  round — with  a few 
days’  exception — cool  refreshing  nights  prevail.  The  cold  season  in  Pegu,  although  of  a 
slightly  higher  temperature,  has  one  thing  in  its  favour,  and  that  is,  the  absence  of 
musquitoes. 


Postscriptum. 

Since  the  submission  of  this  report,  the  meteorological  observations  alluded  to  in  my 
remarks  at  page  8,  have,  with  the  exception  of  the  hygrometrioal  observations,  come  to  hand. 
After  perusal  of  these  tables,  I see  no  reason  to  modify  any  of  my  statements  regarding  the 
climate  of  Pegu,  as  made  in  the  foregoing  pages,  except  as  to  the  direction  of  the  wind  in  the 
Irrawaddi  valley.  Dr.  Hanks  says  that,  during  the  hot  and  rainy  seasons,  winds  generally 
come  from  the  south  and  south-west,  during  other  months  from  the  north  and  north-west,  and 
the  observations  of  Dr.  White  and  others  confirm  this. 

My  thermometrical  observations  were  chiefly  taken  inland,  where  the  temperature  is 
necessarily  somewhat  higher  than  along  the  course  of  large  streams,  where  evaporation,  espe- 
cially in  closed  valleys,  reduces  thermometrical  readings. 

I give  here  an  abstract  of  the  records  jdaced  at  my  disposal,  but  in  doing  so,  I must  men- 
tion, that  some  of  them  have  to  be  taken  with  caution.  Not  to  mention  the  discrepancy  that 
may  be  observed  in  the  elevation  of  the  stations  (Thayet  Myo  being  put  at  two  hundred  and 
forty  feet  only,  while  Prome,  situated  some  thirty  miles  further  down  the  stream,  is  two  hun- 
dred and  sixty  feet),  there  are  items  which  call  for  remark.  At  one  station  the  observations 
were  made  for  six  months  by  means  of  “ an  old  metal  thermometer — condemned,”  while  the  mini- 
mum, e.  g.  at  lienzadah,  is  considerably  higher*  than  the  mean  temperature  of  December  and 
February.  The  observations  of  Suaygyeen  I consider  quite  unreliable,  representing  a climate 
with  occasional  snow-fall  and  freezing,  were  it  not  for  the  odd  minimum  10  degrees  higher 
than  the  mean  temperature  of  the  hottest  month  of  that  station  (April,  70°).  The  Rangoon 
observations  form  a contrast  to  this,  shewing  a clime  hotter  than  that  of  Siude  or  the 
Punjab  ! 

The  observations  of  annual  means  of  the  hygrometrical  state  of  the  atmosphere  and  barome- 
tric pressure  I have  omitted  here,  these  being  of  no  valuo  in  the  consideration  of  vegetation, 
where  only  monthly  means  and  extremes  come  into  account. 

* This  can  only  he  explained  hy  assuming  that  the  readings  were  taken  from  a minimum  and  maximum 
thermometer,  while  the  ordinary  observations  took  place  possibly  at  a later  hour,  say  at  0 a.  m.  lint  in  this  case, 
such  minima  ought  to  be  brought  into  account  in  the  computations  of  mean  temperature. 


Table  of  Meteorological  Observations. 
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* Sunrise — maximum  86.5°,  sunset — minimum  77°  : tliis  is  a new  way  of  taking  extremes.  ^ 

+ The  true  elevations,  based  upon  levelling,  are  for  Promo  94',  for  Thayet  rnyo  110',  and  for  Tounghoo  100  . 
I am  indebted  for  these  data  to  Mr.  Eug.  Oates. 
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§ 4. — Brief  considerations  of  other  agencies  ichich  influence  vegetation. 

Before  passing  to  the  botanical  description  of  Pegu,  I have  thought  it  might  not  be 
uninteresting  to  notice  here  a number  of  conditions  which  more  or  less  influence  vegetation. 
I must,  however,  ask  indulgence  for  the  fact  that  the  subjects  presently  to  be  discussed  are  not 
recorded  in  a more  consecutive  form,  and  are  treated  rather  heterogeneously.  This  want  of 
sequence  arises  from  the  fact  that  I wish  to  direct  attention  only  to  some  of  the  more  interesting 
agencies,  omitting  many  others. 

The  consideration  of  the  origin  of  Pegu  plants,  their  probable  immigration  from  adjacent 
or  remote  countries  across  ancient  mountain-chains,  etc.,  has  little  or  no  value  in  the 
eyes  of  a forester.  To  him  it  is  indifferent  whence  his  trees  have  come  : it  is  sufficient 
to  know  that  they  are  present.  The  occurrence  of  wild  vanille,  wild  tea,  or  rhea  has  more 
interest  to  him  than  such  a puzzling  circumstance,  for  instance,  as  the  occurrence  of  a species 
of  plantain  (Musa  gtauca),  which  is  found  in  the  northern  Yomah,  and  turns  up  again  along 
the  southern  slopes  of  Java — a fact  which  sets  at  defiance  all  existing  theories  of  the  geogra- 
phical distribution  of  plants,  as  no  satisfactory  cause  whether  former  continuity  of  land,  or 
agency  of  man  or  bird,  can  be  assigned  for  its  immigration.  Nor  does  he  care  to  consider  the 
strange  accumulation  of  Hindustan  plants,  which  are  found  in  such  numbers  and  so  unex- 
pectedly in  the  Prome  zone,  and  of  which  the  origin*  is  almost  as  problematical  as  that  of  the 
plantain  just  alluded  to. 

I shall,  therefore,  pass  from  speculations  to  facts,  and  bring  uuder  review  : 

(1)  The  influence  of  physical  structure  of  soil,  etc. 

(2)  The  influence  of  light. 

(3)  The  influence  of  elevation. 

(4)  The  influence  of  exposure. 

(5)  The  influence  of  winds. 

(6)  The  influence  of  jungle-fires. 

(7)  The  influence  of  the  nature  and  germinating  power  of  seeds  upon  the  prevalenco 
of  forest  trees. 

(1.) — The  influence  of  the  quality  of  rocks,  etc.  and  that  of  their  chemical  composition  is 
differently  estimated  by  different  authors.  While  Thurmaun  (Essai  de  phytostatique  applique 
h la  chaiue  du  Jura)  admits  the  importance  of  the  former  only,  Unger  and  others  (especially 
Sendtner  in  his  admirable  workf  on  the  vegetation  of  Southern  Bavaria  and  that  of  the 
Bavarian  Forest)  have  shewn  in  a clear  and  convincing  manner  the  important  part  which 
certain  chemical  elements  play  in  vegetation.  Sehuitzleiu  and  Frikhinger,  in  their  work 
on  the  vegetation  of  the  Woernitz  and  Altmuhl,  and  also  Bogenhard  and  others,  look  upon 
both  these  factors  as  equally  important,  and  to  a certain  degree  I adopt  their  views. 

The  physical  and  the  chemical  nature  of  soil  act,  in  my  opinion,  reciprocally  upon  one  another. 
A soil  consisting  entirely  of  silicious  sand  can  no  more  support  vegetation  than  oil  can  give  exist- 
ence to  aquatic  plants.  A crumb  of  bread,  perfectly  dry  and  exposed  to  a dry  atmosphere,  will  not 
be  covered  by  PeniciUium  or  other  mucorine  growth,  but  let  the  atmosphere  become  damp,  and  all 
conditions  for  the  developement  of  fungoid  growth  are  given.  The  fact  that  any  cubic  yard  of 
soil  contains,  after  all,  all  the  chemical  elements  necessary  for  the  requirements  of  any 
particular  plant,  may,  to  a superficial  observer,  necessarily  convey  the  idea,  that  the  chemical 
composition  is  of  no  material  importance  to  vegetation  ; but  this  very  fact,  that  such  chemical 
elements  must  be  present,  would  a priori  suggest  to  mo  an  opposite  opinion. 

If  we  know  on  the  one  hand  from  facts,  that  the  organic  constituents  of  one  and  the  same 
species  may  vary  according  to  the  chemical  quality  of  the  soil  on  which  the  plant  grew,  we 
know  on  the  other  hand  the  not  less  important  fact,  that  there  are  chemical  compounds,  which 
have  a decided  influence  upon  plants,  either  in  modifying,  or  altogether  suppressing,  their 
growth.  If  we  syringe  a plot  of  luxuriant  meadow  with  a strong  solution  of  corrosive 
sublimate,  or  arsenic,  we  shall  in  a very  short  time  see  the  whole  vegetation  on  this  plot 
completely  die  out,  although  the  chemical  elements,  necessary  for  the  growth  of  the. plants 
that  have  grown  here,  have  not  been  changed  or  removed  in  any  way  by  the  experiment. 
Chloride  of  sodium,  or  common  salt,  is  a necessity  to  tidal  or  saline  plants,  but  it  is  also  fatal 
to  many  inland  plants,  although  it  may  be  accompanied  by  all  those  chemical  ingredients, 
believed  to  be  necessary  to  the  nourishment  of  such  plants.  The  influence  of  manure  upon 
plants  is  too  well  known  to  need  illustration. 


* Drs.  Hooker  arid  Thomson,  in  their  Flora  Indira  ascribe  this  to  a climate  similar  to  that  of  the  Carnatic. 
I can  only  suggest,  that  most  of  these  are  calcareous  plants.  What  kunkur  is  in  Behar  and  Hindustan,  fossil  shells 
may  be  in  the  Prome  (and  Ava)  district.  This  assumption  becomes  more  probable  if  we  take  into  account  such  of 
these  plants — although  few — as  turn  up  again  on  limestone  in  the  Martaban  and  Moulmein  districts,  and  oven 
in  lower  Siam . 

t This  work  seems  to  have  remained  quite  unknown  in  England,  although  it  is  one  of  the  most  important 
productions  in  the  field  of  geographical  botany,  based  upon  truly  scientific  principles. 
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If  we  may  rely  upon  Iiev.  Ch.  Parish’s  “ Botanical  Notes,  made  during  a month’s  tour 
from  Moulmein  to  the  three  pagodas,  &c,”*  the  part  which  lime  and  silica  play  would 
appear  to  be  not  very  important  iu  Burmah.  Unfortunately,  I myself  have  never  had  an 
opportunity  to  explore  pure  limestone  districts  iu  India,  and  this  circumstance  has  been  a 
great  drawback  iu  all  my  studies  regarding  the  influence  of  chemical  composition  upon 
vegetation  in  India. 

In  the  above  notes  it  is  indicated  that  chemical  influence  exists,  and  that  it  is  of  primary 
importance.  I may  now  show  that  the  physical  structure  of  rocks,  &c.,  is  not  less  important. 

It  is  all  very  well  to  shew  from  an  analysis,  that  all  chemical  constituents  are  present, 
and  in  the  needful  proportions  ; but  a more  important  question,  it  would  seem  to  me,  is, 
whether  these  elements  are  also  represented  iu  such  a soluble  state  as  to  be  taken  up  by 
plants  in  the  quantities  required  by  them.  It  is  here  then  that  the  physical  structure  of  the 
rock,  and  more  especially  its  permeability  and  hygroscopicity  are  forced  upon  our  consider- 
ation. But  hygroscopicity  is  nothing  but  the  ability  to  absorb  moisture,  the  most  important 
chemical  agent  in  nature,  which  brings  about  all  those  changes,  of  which  we  become  aware 
from  the  decomposition  of  rocks  and  their  products. 

The  permeability  of  soil  is,  in  my  opinion,  as  important  a factorf  as  is  the  hygrometrical 
state  of  the  atmosphere  in  climatology  ; in  fact  both  are  closely  connected  and  depend  upon 
one  another.  A perfectly  impermeable  soil,  if  such  could  exist,' would  simply  exclude  all 
phanerogamic  vegetation.  The  degree,  however,  of  hygroscopic  quality  of  substrata  is  vari- 
able, and  therefore,  the  vegetation  on  the  same  is  equally  variable.  But  by  studying  the 
effects  which  are  produced  by  extreme  conditions,  we  arrive  at  a due  appreciation  of  such  a 
factor  : degree  is  here  a matter  of  valuation,  but  extremes  are  matters  of  fact. 

On  such  principles  as  are  here  laid  down,  I can  understand,  why  so  few  plants  should 
grow  on  a sandbank  : for  the  simple  reason,  that  here  the  chemical  elements,  contained  iu  the 
pebbles,  are  not  disclosed  for  a more  luxuriant  vegetation.  I can  understand  also,  why  on 
laterite  and  other  impermeable  formations,  the  forests  should  be  so  poor  in  growth,  and  the 
trees  so  scattered,  or  why  in  a deep  sandy  alluvium  a similar,  though  modified  growth  should 
exist.  The  occurrence  of  calcareous  plants  in  small  numbers  in  a purely  silicious  district  would 
as  little  surprise  me  as,  for  instance,  a raspberry  or  strawberry,  on  a Burmese  hill. 

The  same  rock,  however,  of  the  same  chemical  and  physical  quality,  will  be  disintegrated 
(especially  if  of  a more  permeable  nature)  to  a greater  extent  iu  a damper  climate 
or  iu  damper  and  more  shady  situations,  and  iu  this  case  the  vegetation  that  grows  on  the 
moister  locality  will  necessarily  differ  greatly.  I simply  point  to  the  evergreen  forests,  which 
grow  in  the  valleys  of  the  Pegu  Yomah,  and  the  upper  mixed  forests,  which  grow  above  them 
on  the  same  sandstone,  where  hardly  one  species  out  of  five  is  found  in  both  sorts  of  forests. 
If  we  reject  moisture,  or  what  is  equivalent  to  it,  water,  as  a chemical  agent,  the  theories  of  the 
influence  of  chemical  composition*  would  appear  to  receive  a fatal  blow  through  this  example, 
but  we  shall  learn  below  of  other  factors,  which  are  the  true  causes  of  this  change  in 
vegetation. 

Highly  impermeable  rocks,  however,  are  also  in  very  damp  climates,  as  those  of  the 
Malay  islands,  sterile  to  a greater  or  less  degree,  and  especially  where  they  embrace  large 
tracts  of  lands.  How  far  impermeable  formations  are  connected  with  a drier  climate,  I 
cannot  elucidate  here  clearly, § but  that  they  cause  a general  dryness  one  can  perceive  from 
the  laterite  vegetation,  which  appears  nearly  all  along  the  base  of  the  Yomah  in  detached 
patches,  enclosed  all  round  by  permeable  alluvial- beds  and  sandstone  formations.  The 
chemical  elements  that  compose  the  laterite,  in  which,  amongst  others,  the  great  percentage  of 
hyperoxyde  of  iron  is  remarkable,  do  not  certainly  here  come  into  play  ; and  this  becomes 
clear,  when  we  find  the  same  laterite  plants  again  upon  the  calcareous  compact  sandstone  of  the 
Prome  district,  a rock  which  may  prove  to  differ  little  in  percentage  of  oxide  of  iron  from 
the  soft  grey,  but  highly  permeable,  sandstone.  I refer  here  to  such  plauts  as  are  found 
both  on  the  pure  laterite  and  on  calcareous  sandstone. 

There  is,  however,  a vegetative  element  present  in  the  Prome  flora,  so  peculiar  to  this 
zone  and  so  restricted,  that  for  these  plauts  other  causes  must  be  sought,  and  possibty — in  the 
absence  of  chemical  analyses — they  may  be  found  in  the  presence  of  a great  percentage  of 
lime,  represented  here  iu  the  form  of  fossil  shells. || 

* Published  in  the  Journal  of  the  Asiatic  Society  of  Bengal. 

f Amongst  Indian  Botanists,  Griffith,  in  his  itinerary  notes,  has  also  admitted  the  same,  although  he  denies 
the  influence  of  chemical  quality  of  soil. 

J Those  who  wish  to  learn  more  on  this  subject,  may  refer  to  Dr.  Liebig’s  well-known  work  “ Chemistry 
adapted  to  Agriculture  and  Physiology,”  2 vols.  8th  edition,  1865.  Much  information  is  contained  also  in  the 
book  How  crops  grow.  By  S.  W.  Johnson,  by  Rev.  A.  H.  Church  and  Thiselton  Dyer,  1 vol.  1869. 

§ I will  here  refer  only  to  the  Australian  plateaus  and  to  the  Cape  of  Good  Hope,  as  also  to  the  Eastern 
parts  of  Hindustan  and  Mexico. 

||  A fude  qualitative  examination  of  this  sandstone  since  made,  has  taught  me,  that  it  is  of  so  calcareous 
a nature,  that  it  eflervesces  like  ealespar  when  treated  with  acids.  It  is,  therefore,  more  properly  called  a calca- 
eons  or  marl-sandstone.  It  is  remarkable,  that  the  same  rock,  when  decomposed,  loses  all  its  carbonate  of  lime. 
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All  the  above  remarks  have  reference  more  to  the  general  growth  and  habit  of  trees 
than  to  their  nature  as  species.  This  latter  is  the  critical  question,  for  although  even  modem 
experiments  tend  to  shew,  that  such  a marked  influence  on  the  specific  value  of  a plant  does 
exist,  they  cannot  shew  that  such  is  a general  rule. 

As  far  as  my  own  experience  in  tropical  countries  goes,  I can  state,  that  a formation  physi- 
cally and  chemically  different,  if  of  some  extent,  produces  everywhere  a flora,  not  only  physiog- 
nomically  hut  also  specifically  different,  but  this  is  not  the  case  where  only  small  patches  of 
such  a different  formation  occur.  While  many  plants  pertinaciously  affect  a certain  soil,  a far 
greater  number  belong  to  a class,  termed  soil-vague,  and  others  are  in  one  district  soil-vague  and 
under  different  climatic  conditions  soil-stead;/.  Only  careful  analyses  of  the  soils  and  of  the 
plants  themselves  can  in  such  cases  settle  the  question.  I do  not  advocate  the  theory  that 
a species  is  restricted  to  a certain  soil,  but  I believe  that  the  same  species  can  occur  on  any 
soil,  but  it  cannot,  if  chemical  conditions  are  contrary  to  its  requirements,  support  itself  as 
such  for  successive  generations  : it  will  succumb,  or  lose  reproductive  power,*  or  modify  its 
habits  more  or  less.'f  Thus  those  characteristical  botanical  combinations  are  produced,  which 
form  the  most  interesting  portion  of  phytogeography. 

This  would  have  been  the  place  to  remark  on  representative  species,  which  occur  on  the 
various  formations  of  Pegu,  and  more  especially  to  contrast  those  that  occur  on  permeable 
and  impermeable  strata,  * but  in  doing  so,  I should  have  to  enter  again  into  scientific  spe- 
culations, and  I really  fear  that  I have  already  far  too  much  extended  the  above  notes. 
But  the  importance  of  the  soil  question  to  a forester  in  Pegu  must  be  my  excuse,  and  I 
shall  have  an  opportunity  in  the  second  part  of  my  report  to  point  out,  that  large  sums 
might  have  been  saved,  had  this  question  been  always  carefully  considered  in  timber  plan- 
tations. 

In  considering  the  physical  structure  of  substrata,  &c.,  we  have  to  observe  other  forms  of 
soils,  such  as  sand — fine  or  coarse,  loose  conglomerates,  fine  clayey  or  loamy  soils,  gravels, 
shingle,  &c.  Por  the  sake  of  brevity,  I shall  only  separate  the  sandy  from  the  clayey  soils, 
for  my  principal  object  is  to  show  the  general  effect  of  cohesion  of  rocks  and  not  to  specialize 
all  the  intermediate  conditions.  The  saudy  or  gravelly  soils,  if  poor  in  aluminous  ingre- 
dients, bear  as  a rule  Eng  forests,  with  certain  peculiar  additions,  such  as  Cycas,  Diptero- 
carpus  grandifolius,  &c,  If  rich  in  clay,  they  still  continue  to  possess  the  laterite  character 
along  the  drier  Irrawaddi  side  ; but  along  the  damp  Eastern  slopes  of  the  Yomah,  they  also 
bear  high  growing  moist  forests.  The  clayey  sand  or  loam  soils  are,  in  fact,  favourable 
to  the  growth  of  trees  and  plants  generally,  and  it  is  on  such  a soil,  that  we  see  the 
finest  wood-oil  trees,  as  Dipterocarpm  alatus  and  D.  Icevis,  along  with  Ka-Thitka  ( Pentace 
Burmanica) . 

Fine  clay,  if  very  stiff,  becomes  to  a certain  degree  impermeable,  and  therefore  fit  for 
the  support  of  the  low  forests.  But  a more  porous  clay,  with  or  without  fine  silicious  sand, 
especially  if  very  deep,  generally  produces  a peculiar  shortness  of  stem,  and  a comparatively 
large  developement  of  crown,  as  can  be  observed  everywhere  in  the  savannah-forests.  But 
the  trees  in  the  lower  mixed  forests,  on  the  alluvial  strata,  are  also  comparatively  short  in 
stem  and  of  irregular  growth,  branching  out  low  down.  The  number  of  plants,  that  grow 
in  "Pegu,  is  so  great,  that  it  would  be  difficult  to  enter  into  specialities,  and  to  say  which 
species  are  peculiar  to  clay,  and  which  to  other  .soils,  and  if  I were  to  distinguish  the  soils 
as  minutely  as  Thurmann  did,  I fear  I should  make  the  understanding  of  the  influence  of 
mechanical  structure  of  soils  upon  plants  only  the  more  difficult. 

As  porous  clay  soils  in  Pegu  are  chiefly  alluvial,  it  is  sufficient  to  direct  attention  to 
the  vegetative  combinations,  that  are  represented  on  alluvium,  such  as  the  alluvial  mixed 
forests  and  swamp  forests,  &c., 

There  is  a peculiarity,  which  all  the  larger  alluvial  plains  of  India  show,  and  which  it  may 
he  interesting  here  to  notice  : namely,  the  great  paucity  of  species,  and  more  especially  of 
species  of  trees.  Alluvium  has  hardly  any  plants  peculiar  to  itself,  except  those  which 
occur  in  the  littoral  and  swamp  forests,  both  which  combinations  must  bo  attributed  to  other 
causes,  viz.,  either  to  the  saline  quality  of  the  soil,  or  to  superabundance  of  water.  Nearly 
all  plants,  if  not  introduced  and  spread,  are  found  also  on  the  surrounding  older  formations, 
so  that  there  can  be  little  doubt  that  the  plants  growing  on  alluvium,  have  immigrated  from 
the  surrounding  non-alluvial  lands.  Owing  to  the  uniform  chemical  and  physical  qualities 
of  alluvium,  only  such  plants  would  thrive  well  here,  as  tiro  adapted  for  such  a uniform  and 
comparatively  poor  soil  : hence  a great  many  plants  of  the  surrounding  land  bocaino  ex- 

* With  regard  to  this,  compare  Wiegmann’s  and  Polstorf's  trials,  which  are  taken  up  also  in  Liebig’s  Che- 
mistry, p.  331  l?qq.  A remarkable  example  is  afforded,  by  the  R.  Botanic  Garden,  Calcutta,  which  is  so  rich  in 
woody  plants  that  have  become  impotent  for  the  reasons  above  mentioned.  These  usually  flower  yearly  without 
producing  germinable  seeds.  There  are  only  a few  species  amongst  them,  where  heteromorphisvi  of  the  repro- 
ductive organs  can  be  adduced  as  the  cause  of  sterility.  • 

t The  mimetic  analogies  of  plants,  so  much  talked  of  at  the  present  day,  find  their  solution  ill  the  soil 
question,  not  in  “ mimicry.” 
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eluded.  It  is,  therefore,  interesting  to  find,  in  crossing  a large  alluvial  valley,  that  a great 
number  of  plants  disappear  in  these  plains,  which  are  common  on  the  rocky  or  gravelly  soil 
that  we  have  just  left,  but  that  the  same  plants  reappear  again  on  the  other  side  as  soon  as 
other  conditions  are  again  present.  Here  permeability  appears  to  play  a great  part,  for  the 
change  of  vegetation  is  greatest,  if  we  pass  from  alluvium  to  compact  sandstone  or  other  im- 
permeable strata,  while  the  soft  permeable  sandstone  improves,  it  is  true,  the  growth  of  the 
trees  very  much,  but  does  not  in  the  same  degree  change  the  botanical  character  of  the  forests, 
I speak  here  chiefly  of  trees. 

I will  here  notice  one  of  the  most  striking  of  the  many  examples  in  Bengal,  that  occur  to 
me,  of  a marked  change  in  the  character  of  the  herbaceous  and  perennial  vegetation.  At  Titalya, 
a station  on  the  road  from  Kissenguuge  to  Darjiling  is  a bungalow,  which  stands  upon  a low 
diluvial  hillock  hardly  fifty  feet  in  height,  formed  of  silicious  pebbles,  cemented  by  sand 
and  loam.  This  hillock  is  a mere  speck  in  the  surrounding  alluvium,  distant  about  16  to  18 
miles  from  the  nearest  diluvial  formations.  Along  the  ravine,  through  which  runs  a cart 
road  between  the  bungalow  and  the  Mahanuddee  river,  we  meet  such  plants  as  Eriophorum 
comosum  in  abundance,  Cheilanthes  farinosa,  Onychium  auratum,  Zornia  dipKylla,  Apocopis  sp. 
Crotalaria  albida  and  acicularis,  Batratherum,  a Pogonatum  without  fruits,  a terrestrial  leci- 
deous  lichen  not  yet  determined,  &c.  These  all  are  plants  that  nowhere  occur  in  alluvial 
soil,  and  are  found  again  only  on  the  diluvium  of  the  Sikkim  Terai,  but  Eriophorum  is,  to 
the  best  of  my  belief,  absent  there  also,  occurring  in  the  Khasya  and  Nipal  hills  up  to  the 
North-West  Himalaya.  Here  either  the  physical  or  chemical  influence  of  soil  is  quite 
apparent. 

Burned  pagodas,  &c.  in  the  alluvial  plains  of  Pegu  often  bear  plants  that  are  not  found 
in  alluvium  at  all,  such  as  Sonerila,  Adiantum,  Cheilanthes,  &c.  Here  also  the  cause  must 
be  looked  for  in  the  quality  of  the  bricks,  of  which  the  pagodas,  &c.  are  built. 

(2.)  The  influence  of  light  is  probably  most  practically  shewn,  if  we  pitch  a tent  on 
a luxuriantly  growing  pasture-ground,  close  it  and  let  it  stand  there  for  several  weeks.  The 
longer  the  tent  stands,  the  greater  will  be  the  destruction  of  the  plants  that  grow  on  the 
spot.  About  six  or  seven  weeks  are  sufficient  to  kill  all  the  grass.  Here  the  deprivation  of 
the  light  is  the  cause  of  the  death  of  the  plants.  The  influence  of  light  affects  vegetation  in 
the  tropics  greatly,  and  I have  simply  to  point  to  the  evergreen  forests,  and  more  especially 
to  the  tropical  forests  on  the  one  side,  and  to  the  mixed  forests  on  the  other  ; and  the  effect 
of  light  becomes  clear  in  the  great  difference  of  the  trees  and  other  plants  in  the  two  cases. 
It  is  not  necessary,  therefore,  to  give  lists  of  shade  and  light  loving  plants  : they  are 
quickly  enough  recognised,  if  we  simply  compare  the  vegetation  of  evergreen  and  deciduous 
forests. 

An  observation  of  Dr.  Sendtner,  in  his  chapter  on  Bavarian  forest-trees,  is  not  out  of 
place  here.  He  tells  us,  that  light-loving  trees  bear  as  a rule  winged  fruits,  for  the  reason 
that  they  are  compelled  to  grow  far  from  each  other  in  order  to  obtain  the  necessary  degree 
of  light.  His  acute  observation  holds  good  also  in  tropical  countries,  and  though  some 
exceptions  occur,  these  can  be  explained  by  other  contrivances  with  which  their  fruits  or  seeds 
are  furnished.  Thus,  trees  like  peema  ( Lagerstrciemia ) have  capsules  which  split  loculicidally, 
and  so  remain  on  the  tree  that  the  winged  seed  may  be  dispersed  by  the  winds.  The  teak- 
tree  has  its  light  capsules  enclosed  in  a dense  woolly  cover,  which  again  is  surrounded  by  a 
loose  bladdery  sack,  so  light  indeed,  that  it  is  only  a sport  for  winds,  &c. 

The  influence  of  Solar  radiation  makes  itself  chiefly  felt  in  accelerating  the  development 
of  the  reproductive  organs  and  in  shortening  the  cycle  of  vegetative  life. 

(3.)  The  influence  of  elevation  is  tantamount  to  difference  of  climate.  It  is  well 
known,  that  in  ascending  a very  high  mountain,  we  pass  through  different  regions,  (called 
sometimes  also  hypsometrical  zones)  each  of  which  corresponds  to  a different  zone  of  geogra- 
phical latitude,  except  that  the  atmospheric  pressure,  the  duration  of  days,  and  seasons,  and 
the  degree  of  moisture,  are  not  congruent. 

The  Pegu  Yomah  is  too  low  to  show  this  difference  in  climate  clearly,  but  the  occur- 
rence of  some  temperate  forms,  like  Ileracleum,  Vaccinium,  etc.  in  the  dry  forests  of  the  hills 
is  an  indication  of  elevation.  In  the  Martaban  hills,  where  peaks  of  more  than  7000  feet 
elevation  exist,  the  influence  of  elevation  upon  vegetation  Is,  however,  very  marked. 

Indian  botanists  distinguish  the  following  three  chief  regions,  each  of  which  can  be  sub- 
divided into  two  sub-regions,  viz.  : — 

I.  — The  tropical  region,  up  to  6 or  7000  feet  elevation,  divided  into  a tropical  (up  to- 
3000  feet),  and  a sub-tropical  (up  to  6 or  7000  feet). 

II.  — The  temperate  region  between  7000  (in  places  6000)  to  12000  feet  elevation, 
similarly  distinguished  iuto  a subtemperate  (up  to  9 — 10000  feet)  and  a temperate  region 
(from  9 or  10000  up  to  12000  feet  elevation). 

III.  — The  alpine  region  between  12000  and  16000  feet  elevation  or  more,  which  again 
may  be  divided  iuto  an  alpine  (between  12000  to  16000  feet)  and  a glacial  region  (above 
16000  feet  elevation). 
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This,  of  course,  is  an  approximate  scale  for  the  Eastern  Himalaya  and  Khasya  hills  only, 
but  as  we  proceed  towards  the  equator,  the  correspondiug  regions  become  higher  situated 
in  the  same  ratio,  as  the  colder  regions  gradually  descend  towards  the  poles,  until  zone  and 
region  become  united  in  the  plains  of  the  polar  circle.*  Besides  this  inlluence  of  geographi- 
cal zones,  exposure  depresses  and  raises  regions  considerably.  No  attempt  has  as  yet  been 
made  to  settle  regions  in  India  from  a scientific  point  of  view,  and,  therefore,  such  deter- 
minations are  only  arbitrary  and  of  very  relative  value. 


In  the  above  section  of  the  north-eastern  portion  of  the  globe,  I have  attempted  to 
give  a rough  graphic  representation  of  the  different  elevations  of  the  principal  regions  in  the 
different  northern  latitudes,  with  special  consideration  of  the  Burmese  mountains.  As 
regards  the  zones  here  adopted,  I must  refer  to  § o in  the  sequel. 

The  Martaban  hills,  and  the  hill  ranges  generally  of  the  whole  of  Burma,  extend  only 
into  the  subtemperate  region  (a  few  peaks  in  Arracan  also  into  the  temperate),  and  in  those 
regions  also  we  have  hoar  frost  in  January. 

* Dr.  Grisebach’s  work  “ The  Vegetation  of  the  world  in  relation  to  climate”  (2  vols.)  reached  me  onlj 
while  these  sheets  were  passing  through  the  press,  and  I can,  therefore,  make  no  use  of  the  valuable  information 
therein  contained. 
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The  extent  to  which  the  vegetation  is  changed  by  elevation,  will  be  made  clear  in  the 
subsequent  consideration  of  the  forests  of  the  Karen  or  Martaban  hills.  Vegetation 
does  as  a rule  change  with  greater  elevation, “but  not  at  regular  intervals.  The  range 
of  the  lower  regions  is  larger  up  to  about  the  limit  where  the  atmospheric  moisture 
has  become  considerably  diminished  by  absorption  in  the  lower  regions  ; in  other  words, 
up  to  a height,  where  the  atmosphere  has  become  so  clear  and  dry,  that  dampness,  al- 
though still  perceptible,  ceases  to  be  a powerful  factor.  A thousand  feet  of  elevation, 
therefore,  in  the  alpine  region  in  the  tropics  affects  vegetation  more  than  a difference  of 
2000  or  3000  feet  in  lower  regions. 

With  elevation  is  also  connected  the  period  of  flowering  and  fruiting  of  plants.  It  is 
well'known,  that  in  temperate  climates  the  flowering  takes  place  later  in  the  season  in  the 
proportion  as  we  ascend  to  higher  regions.  But  in  tropical  countries,  this  rule  does  not 
apply  to  all  plants,  as  Mr.  II.  Zollinger  has  already  (Tydschr.  v.  Ned.  Ind.)  shown  to  be  the 
case  in  Java,  for  if  we  attentively  observe  the  state  of  development  of  different  plants,  we 
shall  find  some  of  which  the  flowers  open  later  as  we  ascend  higher  ; and  others,  which  have 
put  forth  their  flowers  or  are  already  fruiting,  in  the  higher  regions  ; while  in  the  lower  parts 
they  are  found  still  in  bud.  Thus,  for  instance,  in  the  beginning  of  March  I found  the  Rho- 
dodendra  and  Gentianae  on  Nattoung  at  4000  to  5000  feet  elevation  in  bud  only,  while  on  the 
top  of  the  Nattoung  itself  they  were  in  full  flower.  If  we  examine  such  plants  and  compare 
those  which  shew  a development  of  flower  retarded  by  elevation,  with  those  whose  develop- 
ment is  accelerated  by  the  same  cause,  we  find  that  the  former  are  mostly  species  of  a more 
tropical  nature,  and  therefore  ascending  forms,  while  the  latter  are  rnoi'e  temperate  and  there- 
fore descending  forms  : thus  the  apparent  anomaly  is  explained. 

Here,  however,  I suggest  caution  as  to  the  correctness  of  the  above  conclusion,  plausible 
enough  as  it  may  appear  at  first  sight.  The  factors  which  exert  influence  upon  the  phases 
of  the  life  of  plants  are  so  various,  that  without  special  study,  one  may  easily  arrive  at  deduc- 
tions diametrically  opposed  to  a true  state  of  things.  For  although  I conclude  from  the 
nature  of  the  plants  observed,  that  the  premature  flowering  in  higher  elevations  of  these 
hills  is  due  to  their  general  hypsometrical  range,  it  is  not  to  be  forgotten  that  an  augment- 
ed solar  radiation,  which  necessarily  accompanies  higher  regions,  causes  (as  already  alluded 
to  in  my  remarks  on  light)  a more  rapid  development  of  vegetation.  Hence  we  see,  for  instance, 
in  the  Alps,  Erigeron  acre , Calluna  vulgaris,  Parnassia  palustris,  Gentiana  germanica,  &c.  in 
full  flower  on  the  top  of  high  hills  (6000  to  7000  feet)  while  in  the  plains  they  are  still  in  bud. 
But  it  should  not  be  overlooked,  that  in  this  case  the  plants  themselves  are  considerably 
reduced  in  size  and  foliage,  and  therefore,  their  vegetative  organs  are  reduced  in  the  same 
ratio  as  the  development  of  the  reproductive  organs  is  accelerated,  or,  in  scientific  language, 
the  metamorphosis  is  here  reduced  so  as  to  allow  paramorphosis  in  a shorter  period. 

Another  peculiarity  due  to  elevation  is  the  fact  that  certain  shrubby  epiphytical  plants, 
which  in  lower  regions  are  restricted  to  the  highest  branches  of  trees,  descend  with  increasing 
elevation  and  become  even  terrestrial  in  the  higher  regions.  The  cause  of  this,  however,  may 
possibly  be  found  in  the  light-loving  propensities  of  such  plants. 

The  growth  of  trees  is  very  much  impaired  at  higher  elevations,*  where  the  trees  become 
lower  and  lower,  stunted,  crooked  and  gnarled,  until  they  become  reduced  to  mere  shrubs  in 
the  alpine  regions.  Strange  to  say  we  find  the  same  peculiarities  of  growth  produced  in 
the  higher  regions  by  climate,  as  are  seen  in  the  plains  on  very  poor  and  sterile  soils,  such 
as  laterite  or  sand. 

4.  The  influence  of  exposure  can  be  clearly  seen  on  stems  of  trees  and  on  rocks  that  sur- 
round us.  Any  one  who  has  paid  attention  to  the  cryptogams  which  grow  upon  bark  or  stone, 
especially  lichens,  will  also  have  noticed  that  in  open  localities  these  are  always  in  greatest 
profusion  on  the  northern  sides  of  stems  or  rocks,  while  the  opposite  ones  are  quite  or  nearly 
free  of  them.  In  the  Southern  hemisphere,  of  course,  the  reverse  takes  place.  What  takes 
place  in  this  case  on  a small  scale,  becomes  a powerful  factor  on  a large  scale  in  hilly  countries. 

But  the  importance  of  exposure  is  not  equally  great  throughout  all  latitudes  : it  is  greatest, 
where  the  difference  between  damp  aud  dry  season,  or  between  winter  and  summer  is  great- 
est. Nor  have  the  same  exposures  the  same  influence  upon  vegetation  in  different  countries. 
While  in  temperate  and  cold  climates  the  8.  and  8.  W.  exposures  are  the  favourable  ones,  it  is 
just  the  reverse  in  Burma  aud  other  warm  countries  that  are  under  the  influence  of  the  mon- 
soons. This  contrast  is  due  to  the  fact  that  intense  dry  heat  is  as  injurious  to  vegetation  as  a 
winter  with  rough  northern  winds  in  temperate  zones  of  the  Northern  latitudes. 

I have,  for  the  sake  of  brevity,  called  all  north,  north-east  aud  east  exposures  in  Bur- 
ma, favourable  ones  ; while  south,  south-west  and  west  exposures  are  considered  by  mo  more 
or  less  unfavourable  to  the  tropicalf  vegetation.  But  this  holds  good  only  up  to  about 
7000  or  8000  feet,  at  which  elevations  the  reverse  gradually  takes  place,  as  in  temperate  zones. 

* Dr.  Sendtner  ascribes  this  solely  (o  solar  radiation. 

t Iu  using  the  word  tropical”  I always  mean  “hot  and  damp,”  whereas  heat  and  dryness  would  effect 
aridity. 
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The  above  two  sketches  serve  to  show  this  influence  ofexposm-e  on  the  Nattoung  hills, 
Martaban.  The  forests  here  are  stunted  hill-forests,  while  the  west  and  south-west  exposures 
are  occupied  by  hill  pastures  almost  destitute  of  woody  vegetation. 

The  Himalaya  belongs  geographically  to  the  subtropical  zone,  and,  therefore,  might  be 
supposed  to  form  an  apparent  exception  to  the  influence  of  exposure  as  detailed  above.  But 
this  is  not  the  case  at  all,  for  this  range  belongs,  (owing  to  its  great  elevation)  more  to  the 
temperate  zone,  and,  therefore,  we  see  the  north-east  flanks  of  the  range  barren  and  desolate 
and  confirming  the  importance  of  exposure  on  the  grandest  scale  possible.  In  fact,  if  we  ascend 
into  the  alpine  region  of  Sikkim,  we  again  see  all  those  laws  in  force  that  prevail  in  northern 
countries,  while  in  the  lower  portions  of  the  Sikkim-Himalaya,  the  unfavourable  exposures  are 
the  same  as  in  Burma 

I have  taken  exposure  into  account  everywhere  in  the  following  description  of  the  Pegu 
forests,  and  it  is  therefore  not  necessary  to  specialize  hero  all  the  variations  in  vegetation, 
that  are  produced  by  this  very  important  factor. 

Any  one  who  follows  up  the  courses  of  the  numerous  choungs  along  the  eastern  slopes 
of  the  Pegu  Yomah,  such  for  example  as  the  Koon  and  Khayengmathay,  will  observe  also 
the  abrupt  change  from  an  evergreen  to  a deciduous  forest,  whenever  lie  passes  one  of  the 
numerous  bentings  bordered  by  steep  hill  sides.  If  lie  consults  his  compass,  he  will  also 
recognise  the  importance  of  exposure  as  suggested  above.  Wherever  ho  thinks  to  have 
detected  an  exception  to  these  rules,  let  him  then  consult  the  terrain  that  surrounds  him,  and 
he  will  find  that  there  is  a simple  explanation  for  such  an  apparent  exception,  and 
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will  either  perceive  commanding  ridges  overtopping  or  sheltering  the  sides  of  a clioung,  where 
he  expected,  according  to  exposure,  a deciduous  forest,  or  will  discern  the  slopes  of  the  ridges  to 
run  at  such  a low  angle,  that  the  influence  of  exposure  is  entirely  or  partially  annulled.  Steady 
hot  winds  blowing  against  a favourably  exposed  slope  may  also  suppress  (as  is  the  case  in  the 
dry  hot  Prome  district)  evergreen  forests,  and  so  again,  a sterile  impermeable  rocky  or  pebbly 
soil  may  produce  a crooked  and  stunted  vegetation  even  iu  the  most  favourable  sites.  For 
every  apparent  exception  iu  nature,  there  is  an  explanation  ; and  a forester,  who  has  made 
himself  master  of  all  the  various  factors  which  govern  vegetation,  will  look  no  more  upon  the 
extensive  mass  of  forests  that  spreads  out  before  him  as  an  unmanageable  chaos  of  trees,  but 
will  recognise,  in  all  its  intricacy,  an  order  and  wisdom,  which  must  materially  add  to  the 
pleasures  which  an  educated  man  can  derive  from  nature. 

5.  Influence  of  winds.  Winds  can  influence  vegetation  in  two  different  ways,  viz.  (1) 
they  can  cause  a drier  or  moister  climate  according  to  their  general  direction  and  to  the 
tracts  over  which  they  blow,  or  (2)  they  can  influence  the  general  growth  of  trees  or  prevent 
their  growth  at  all.  The  first  named  case  belongs  to  climatology,  and  is  already  discussed 
uuder  § 3.  The  winds  that  iufluence  the  growth  of  trees  are  chiefly  the  S.  W.  monsoon  winds 
which  blow  forcibly  during  the  raius.  In  the  northern  latitudes  of  our  globe  they  are 
represented  by  the  northern  winds.  Trees  in  exposed  situations  are,  therefore,  often  bent 
in  conformity  with  these  winds,  or  at  least  an  eccentric  growth  of  the  annual  rings  can  be 
observed  on  the  sections  of  trees  thus  exposed.  But  in  higher  regions,  as  for  instance  in  the 
Karen  hills,  these  monsoon  winds  also  cause  the  suppression  of  jungle  growth.  In  such 
localities  we  then  find  the  so-called  hill-pastures,  on  which  few  or  no  trees  can  support  them- 
selves. A crooking  of  the  tops  of  the  crowns  of  trees  is  also  often  the  result  of  such 
winds. 

6.  Influence  of  junr/le-fires.  Jungle-fires  are  happily  not  often  the  object  of  consider- 
ation with  a botanist,  but  here  in  Burma  they  are  so  regular  and  so  extensive  as  to  become  a 
powerful  prohibitive  factor  in  vegetation.  During  the  hot  season  here  a botanist  has  to  collect 
his  flowers  enveloped  iu  smoke  and  surrounded  by  fires  in  all  directions. 

The  full  influence  of  jungle-fires  will  only  duly  be  appreciated  after  the  authorities 
shall  have  succeeded  in  suppressing  these  destructive  agencies,  at  least  so  far,  that  they 
cease  to  be  the  rule  and  become  only  exceptions.  Against  the  fire-raising  propensities 
of  Burmaus  and  Karens,  the  most  energetic  action  of  Gfovernment  will  hardly  succeed,  and 
it  will  be  very  difficult  to  prevent  these  people  from  setting  fire  to  their  toungyas,  to  which 
jungle-fires  must  be  chiefly  attributed. 

The  jungle-fire'sfc.may  be  divided  into  superficial  and  destructive  ones  ; the  former  affec- 
ting only  the  low  growth,  the  latter  often  destroying  also  trees  and  other  woody  plants. 

Superficial  jungle-fires  are  annual  ones,  occurring  more  or  less  regularly  every  hot  season, 
sometimes  twice  over,  and  burning  down  the  fallen  leaves  and  the  dried  up  grasses  and  herbs. 
Old  half-rotten  but  dry  logs  are  often  consumed,  healthy  ones  are  rarely  more  than  scorched 
by  the  fires.  Sometimes,  but  very  rarely,  the  fires  enter  the  outskirts  of  the  evergreen  forests, 
burning  up  the  dry  fallen  leaves,  but  doing  little  damage  beyond  scorching  the  undergrowth. 

The  destructive  jungle-fires  do  not  occur  aunually,*  but  periodically.  They  set  iu  after 
the  bamboo  has  come  into  flower.  It  is  well  known,  that  most  of  the  bamboo  species,  which 
often  form  such  a dense  undergrowth  in  the  Burmese  forests,  flower  rarely  ; and  that  when 
a species  gets  into  flower,  all  or  nearly  all  individuals  of  the  same  locality  flower  simultaneously, 
although  the  same  species  in  other  localities  does  not.  Those  few  that  do  not  flower  the 
same  year,  do  so  usually  the  following  year,  a confirmation  of  the  presumption  that  they 
are  nothing  but  stragglers  of  the  same  stock.  After  flowering  and  fruiting  they  die  off. 
However  the  dying  off  is  not  rapid,  but  slow,  sometimes  taking  two  to  three  years.  The 
spikelets  protrude  one  behind  the  other  in  such  profusion,  that  it  is  no  wonder  that  the 
plants  become  exhausted.  It  is  then,  when  the  bamboo  dies  off  and  has  become  dry  enough, 
that  the  destructive  jungle-fires  commence. 

The  quantity  of  seeds  and  seedlings  burnt  up  upon  such  occasions  must  be  astounding, 
and  the  comparative  scarcity  of  shrubs  may  also  be  attributed  to  these  fires.  Perennials  and 
half  shrubs  are  usually  burnt  down  to  the  ground.  They  develop  leaves  or  flowers  only  after 
the  fires  have  raged  over  them  : whether  this  is  attributable  to  a normal  state  of  develop- 
ment or  to  a forced  inheritance,  I cannot  say.  These  young  flowering  shoots  are  often  very 
different  looking  from  those  that  are  thrown  out  at  a later  period,  or  from  individuals  that  have 
escaped  injury.  They  resemble  somewhat  scapiferous  plants,  or,  if  branched,  such  plants  as 
are  continuously  browsed  by  cattle. 


* However,  the  savannah  fires,  really  fearful  in  certain  respects,  may  occur  annually.  They  shew  us  what 
an  amount  of  heat  trees  can  resist,  for  although  the  hark  is  scorched  and  often  enough  burnt  to  coal,  and  the 
foliage  totally  scorched,  they  recover  again  perfectly  during  the  ensuing  rainy  season.  The  flames  not  seldom  enve- 
lope the  whole  lower  part  of  the  crown,  especially  if  the  grasses  consist  of  Saccharum  procerum  and  Phragmites. 
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In  a flowering  tin-wa  (Schizostaehyum  pergracile)  jangle,  I met  not  a few  tin-wa  plants 
hardly  half  a foot  to  one  foot  high,  all  flowering  profusely.  They  appeared  to  me,  at  first  sight, 
seedlings,  hut  on  digging  them  up,  I found  a greatly  developed  stock,  so  that  there  remained 
no  doubt  that  they  had  been  often,  probably  annually,  burnt  down,  and  were  thus  suppressed 
in  their  upward  growth,  like  some  of  those  curious  dwarf  bamboos  which  the  skilful  Japanese 
produce.  Such  is  also  the  case  with  teak  and  other  trees.  Their  seedlings  are  burnt  down 
to  the  ground  almost  yearly,  while  their  subterranean  stock  grows  every  year  more  and  more 
developed  and  vigorous,  until  the  yearly  shoots  from  it  become  strong  enough  to  withstand 
the  fires  and  to  grow  up  to  become  trees.*  Often,  however,  two  or  more  shoots  emerge,  and 
hence  are  formed  those  double  and  triple  stems,  so  often  seen  in  these  forests. 

(7.)  Influence  of  germinating  power  of  .seeds  upon  prevalence  of  forest-trees.  The  germi- 
nating of  seeds  is  a chemico-physiological  process,  which  goes  ou  if  certain  conditions  of 
warmth,  moisture  and  light  are  given.  The  plants  which,  like  some  fungi,  can  grow 
in  perfect  darkness  are  few  in  number. 

I distinguish  quick  germinators  and  slow  germinators.  Under  quick  germinators  I in- 
clude such  seeds  as  either  germinate  immediately  after  they  have  been  shed,  or  at  least 
during  the  course  of  the  same  year  of  shedding.  Some,  like  mangroves,  germinate  while  still 
on  their  parent  tree.  All  such  seeds  usually  ripen  very  shortly  after  flowering,  and  perish 
very  soon  after  their  proper  period  of  germinating  has  passed  away.  Slow  g-ermiuators 
seldom  germinate  freely,  but  remain  slumbering  often  for  long  years,  until  certain  conditions 
favourable  for  their  germination  set  in.  Many  of  them  require  a long  period  for  their  per- 
fection after  fecundation,  sometimes  they  ripen  not  before  the  next  following  year.  They 
may  be  caused  to  germinate  by  artificial  means,  such  as  dipping  into  hot  water,  etc.,  but 
they  are  often  difficult  to  raise.  There  are  many  gradations  between  quick  and  slow  ger- 
minators, but  such  are  of  no  material  importance  in  the  present  question. 

Unimportant  as  the  vitality  of  seeds  may  appear  at  first  sight,  it  is  not  so  when  the 
matter  is  carefully  inquired  into,  and  the  relationship  between  trees  producing  quick  and 
slow  germinating  seeds  is  more  closely  studied. 

If  we  examine  any  forest  in  Burma,  and  select  from  it  the  prevailing  types,  we  shall 
find  to  our  surprise,  that  nearly  all  the  prevailing  trees  are  quick  germinators,  while  the 
slow  germinators  form  only  a very  subordinate  part.  Unfortunately  my  knowledge  of  the 
germinating  power  of  the  seeds  of  Indian  plants  is  very  limited,  but  it  is  sufficient  to  support 
these  inferences  of  a general  .character.  It  would  far  exceed  the  purpose  I have  in  view, 
were  I specially  to  enumerate  all  the  principal  trees  of  the  different  forests  and  to  discuss 
separately  the  liature  of  their  seeds.  It  is  sufficient  to  treat  the  matter  here  en  gros,  and  to 
exhibit  only  the  results  drawn  from  a general  treatment.  Those  families  of  Indian  plants 
that  are  characterized  by  quick  germinating  members  are  chiefly  : Capparideae,  Gattifcrae, 
Ternstroemiaceae,  Dipteroccnpeue,  Bombaceae,  Malpiyhiaceae,  Aurantiaceae , Bnrseraccae,  Meli - 
aceae,  Sapindaceae , Anacardiaceae,  Mimoseae,  Caesalpinieae , Rhizophoreae,  Combretaceae,  Myrta- 
ceae,  Melastomaceae,  Lythrariene,  Artocarpeae , Acanthaceae,  Verbenaccae,  Cordiaceae , Lubiatae , 
Lnurineae , Cupuliferae,  Juglandeae,  and  some  others.  At  the  same  time  the  seeds  of  these 
families  are  for  a great  part  also  of  a perishable  nature,  and  more  especially  so  the  Guttiferae , 
Dipterocarpeae , Sterculiaceae,  Aurantiaceae , Anacardiaceae,  Rhizophoreae,  Myrtaccae,  Lnurineae, 
Cupulifcrac,  and  partly  Artocarpeae  : and  these  families  include  the  trees  most  common  and 
abundant.  In  how  far  the  perishable  nature  and  quick  germination  stand  in  relation 
to  the  absencef  of  albumen,  or  to  the  nature  of  the  albumen  itself,  whether  mealy, 
fleshy  or  oily,  I am  not  prepared  now  to  say.  If  we  compare  the  prevailing  types  of  the  Pegu 
(and  also  of  the  Malayan)  forests,  it  is  striking  indeed  that  nearly  all  come  to  range  with 
one  or  other  of  the  above  named  families. 

But  there  are  not  only  some  very  common  trees  which  do  not  come  within  these 
families,  but  also  some  important  exceptions,  which  require  special  consideration. 

Of  the  former  class  I may  mention  Xanthophyllum,  Ueritiera,  Pterospermum,  Grcwia , 
Buettneria,  Lophopetalum,  Gonnarus,  Ccltideac,  Ilolarrliena,  Jasminnm,  Chionanthus,  Acgiceras 
and  Orchideae , all  these  having  very  little  or  no  albumen,  although  some  of  their  congeners 
possess  plenty  of  albumen. 

Some  of  the  more  important  and  direct  exceptions  that  deserve  to  bo  named  are 
Euphorbiaceae , Hydnocarpus,  Coniferae,  Cornpositae,  and  Bassia  with  oily  albumen  ; further 
l)il/cni aceae,  many  Menispermaceae,  Flacourtia,  Elaeocarpus,  Toddalia,  many  Leyuminome , 
such  as  Cassia  and  Bavhinia,  Casearia,  Jlomalimn,  Araliaceae,  many  Urticaceae,  Antidesmeac , 
Syniplocos,  most  of  Rubiaceae,  and  Loyaniaccac,  Apocyncac , Sola  near,  G net  am,  Myrsinc,  Ebenaccae, 
all  Palmar,  Eridneae  and  others;  also  such  important  families  as  Cyperaceae  and  Gramineac , 

* The  number  of  plants  which  do  thus  withstand  the  fires  and  ultimately  becomo  trees  is  very  small  indeed  ; 
the  vast  majority  perish  miserably.  Remark  by  Dr.  G.  King. 

t Teak  has  no  albumen  as  stated  by  Schauer,  but  large  oily  cotyledons,  and,  therefore,  offers  no  exception 
to  the  above  remark. 


( 2t  ) 

Ampelideae , and  Anonaceae.  In  fact,  low  herbs  and  half- shrubs,  of  which  the  greater  part  are 
light-loving,  offer  most  of  the  exceptions,  and  seem  to  follow  different  laws  from  those 
which  govern  woody  plants.  Sterculia  and  palms,  however,  are  not  strict  exceptions,  and  may 
safely  be  classed  among  the  quick  germiuators  and  perishable  seed-bearing  plants  ; so  may 
several  others  of  those  exceptions  when  the  vitality  of  their  seeds  shall  be  known  and  properly 
understood. 

Although  the  list  of  exceptions  is  considerable,  it  would  appear  to  me  that  in  Pegu,  as 
also  in  Malayan  countries,  quick  germinators  supersede  slow  germiuators  ; and,  what  is  still 
more  perplexing,  it  seems,  as  far  as  my  experience  goes,  that  those  trees  which  produce  the 
most  perishable  seeds,  are  also  those  which  are  most  numerous  in  individuals  and  have  the 
greatest  distribution  over  an  area  similar  in  climate  and  physical  character. 

Another  peculiarity,  which  deserves  mention  here,  is  the  fact  that  many  woody 
plants  that  are  introduced  from  hilly  or  rocky  tracts  into  deep  alluvial  plains,  often  produce 
no  good  seeds,  or  fail  altogether  to  seed.  This  is  important  to  know,  for  it  tends  to  explain 
the  absence  of  many  trees,  that  are  common  on  older  formations  all  round  such  allu- 
vial plains.  It  would  appear,  although  I speak  here  only  empirically,  that  seeds  of  such  trees 
may  be  carried  into  the  plains,  and  there  germinate  and  grow  up  into  trees,  but  that,  owing  to 
certain  unknown  causes  (possibly  the  peculiarity  of  soil),  they  have  lost  to  a greater  or  less 
degree  their  power  to  produce  good  seeds  with  a healthy  embryo.* 

Dr.  Sendtner  has  made  the  interesting  observation,  that  the  plants  of  certain  tracts  of 
bog-grounds  in  Bavaria  shew  a remarkable  unproductiveness  and  scantiness  of  fruit.  Analyses 
of  such  bog-waters  have  testified  the  absence  of  phosphate  of  lime,  so  necessary  not  only  to 
the  production  of  seeds,  but  also  to  the  formation  of  bone  in  cattle. f 


B. — Botanical  Description  of  Pegu,  with  special  Consideration  of  the  Forests. 

§ 5. — Position  of  the  Flora  with  regard  to  surrounding  Floras,  with  a division  of 

the  Flora  into  natural  zones. 

The  Indian  Flora,  as  a whole,  is  composed  of  fivej  very  different  floras,  viz  : — 

1.  The  Affghanistan  and  Sind  Flora,  an  eastern  extension  of  the  Mediterranean  Flora. 

2.  The  Hindostan  Flora. 

3.  The  Himalayan  Flora. 

4.  The  Eastern  Indian  Flora. 

5.  The  Malayan  Flora,  which  includes  Malacca  and  the  Malayan  Archipelago  ; border- 
ing to  the  South  the  Australian,  and  to  the  East  tire  allied  Polynesian  Floras. 

Between  Hindostan,  the  Himalayas  and  Eastern  India  a dead  alluvial  plain  extends 
(on  the  bed  of  an  ancient  sea),  known  as  the  Ghmgetie  and  Iudus  plains,  which  cannot  pro- 
perly be  referred  to  any  of  the  above  Floras.  It  is  botanieally  a neutral  ground,  at  present 
almost  destitute  of  indigenous  forests  except  along  the  sea-coast,  and  to  a botanist  a dreary 
field  for  explorations.  So  poor  is  its  Flora,  that  the  whole  of  these  alluvial  plains  number 
not  above  1300-1400  sp.,  and  even  Lower  Bengal  cannot  boast  of  more  than  900-1000  really 
indigenous  plants,  amongst  which  agrarian,  swamp,  and  aquatic  plants  and  grasses  pre- 
dominate. 


* The  same  phenomenon  takes  place  in  any  large  garden  situated  on  deep  alluvium,  the  most  unfortunate 
site  which  could  be  selected.  The  number  of  woody  plants  that  never  seed,  increases  in  ratio  as  the  plants 
become  more  and  more  exhausted.  Sometimes,  after  many  years’  rest,  a petrophilous  tree  may  produce  fertile 
seeds,  but  these  are  rare  exceptions,  chiefly  due  to  the  accumulation  of  fallen  leaves  etc.  that  are  allowed  some- 
times to  collect  and  to  moulder,  thus  returning  to  the  soil  a certain  quantity  of  the  chemical  nourishment  which 
the  trees  have  derived  from  it  for  a longer  period. 

f However,  this  is  hardly  the  true  cause  here  in  the  alluvial  vegetation,  and  certainly  is  to  a certain 
degree  in  direct  opposition  to  the  fact,  that  alluvial  plains  produce  the  greatest  amount  of  cereals,  &c.  Whatever 
may  be  the  cause  of  the  reductive  quality  of  alluvium,  it  is  certainly  nut  ascribable  to  competition  of  woody  plants 
with  the  powerful  coarse  grasses  ; for  if  we  leave  the  zone  of  savannahs  and  enter  the  lower  mixed  forests,  these 
grasses  disappear,  although  alluvium  is  still  the  formation.  In  absence  of  sections  I can  only  suggest  that  a 
substratum  of  plastic  retentive  clay  may  exist  which  causes  the  waters  to  stagnate. 

J I have  omitted  from  this  classification  the  high  Asian  or  Tibetan  flora,  which  properly  forms  part  of  the 
North- Asian  floras. 
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The  Burmese  Flora  is  a part  of  the  Eastern  or  Further  Indian  Flora,  of  which  the 
Khasya  hills  form  the  extremest  North-west,  and  Siam  and  Cochin-china  the  extremest  East 
and  South-east  parts.  It  may  be  divided  into  several  tracts,  such  as  the  Arracan  Yomah, 
Pegu  Yomah,  the  Martaban  or  Karen  hills,  and  finally  into  the  Tenasserim  and  Ava  tracts. 
Each  of  these  tracts  has  its  peculiarities,  which,  however,  I do  not  consider  it  necessary  to 
elucidate  here. 

Before  treating  of  the  zones  of  Pegu,  we  must  distinguish,  first,  general  or  geographical, 
and,  second,  special  or  local  zoues. 

Botanically  we  usually  distinguish  the  following  general  zones  on  the  Northern  (and 
also  Southern)  hemisphere  of  our  globe,  which  nearly  agree  with  the  geographical  ones,  viz  : 

1.  The  equatorial  zone,  from  the  equator  to  North  Lat.  1 5.° 

2.  The  tropical  zone,  from  North  Lat.  15°  to  23.° 

3.  The  subtropical  zone,  from  North  Lat.  23°  to  34.° 

4.  The  warmer  temperate  zone,  from  North  Lat.  34°  to  45°. 

5.  The  colder  temperate  zone,  from  North  Lat.  45°  to  58.° 

6.  The  subarctic  zone,  from  58°  to  66.° 

7.  The  arctic  zone,  from  66°  to  72,°  and 

8.  The  polar  zone,  from  72°  to  the  pole. 

For  these  somewhat  too  artificial  zones,  founded  chiefly  on  the  yearly  means  of  temperature, 

I wish  to  substitute  the  following  revised  scheme  :* 

I. — The  warm  zone  ( Thermozone ),  from  the  equator  to  35°  North  Lat.  The  seasons  of 
the  year  are  either  little  marked,  or  are  more  usually  divided  into  a dry  and  rainy  season.  The 

thermometer  very  seldom  sinks  below  freezing-point  and  then  only  along  its  borders  in  contact 

with  the  wintry  zone.  There  is  almost  no  dilference  between  day  and  night  under  the  equator, 
but  it  varies  gradually  towards  the  northern  borders  of  the  zone  from  a fraction  of  an  hour 
to  about  4 hours.  It  is  divided  into  : 

1.  A tropical  subzone,  from  the  equator  to  the  tropic  of  Cancer,  and 

2.  A subtropical  subzone,  from  the  tropic  of  Cancer  (23§°)  to  35°  North  Lat. 

Each  of  these  subzones  must  again  carefully  be  distinguished  into  such  tracts  as  have 
a moist  climate  (hygroclimatic  tracts),  and  such  as  are  more  or  less  destitute  of  rains  (Nero- 
climatic  tracts),  such  as  the  African  and  Asiatic  deserts. 

II.  — The  wintry  zone  ( Cheimazone ),  from  35°  North  Lat.  to  the  arctic  circle,  (66|°). 
The  seasons  of  the  year  consist  of  a winter  and  a summer,  with  spring  and  autumn.  During 
winter  there  is  freezing  and  a more  or  less  regular  fall  of  snow.  Here  the  days  and  nights  are 
still  distinct,  but  the  difference  between  day  and  night  varies  from  5 to  24  hours.  There  are  two 
divisions  of  this  zone,  viz  : 

1.  A subtemperate  subzone,  from  35°  to  45°  North  Lat.  and 

2.  A temperate  subzono,  from  45°  North  Lat.  to  the  arctic  circle. 

III.  — The  polar  or  frigid  zone  (Polozonc) , from  the  arctic  circle  to  the  polo.  Summers  are 
of  very  short  duration,  winters  very  long  and  rigorous,  and,  towards  the  polos,  eternal.  There 
is  no  daily  difference  between  day  and  night,  but  a long  day  from  two  to  more  than  six  months 
duration,  alternating  with  a night  of  a similar  length,  during  which  only  mysterious  lights, 
such  as  the  aurora  borealis,  present  a substitute  for  the  sun.  The  two  subzoncs  are  : 

* In  doing  so  it  will  be  observed  that  I have  abandoned  the  old-fashioned  notions  of  botanists  regarding 
“ temperate  forms.”  This,  however,  is  not  the  proper  place  to  discuss  the  reasons  of  my  views, 
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1.  The  arctic  subzone,  from  the  arctic  circle  to  72°  North  Lat.  Scanty  vegetation. 

2.  The  circumpolar  subzone,  from  72°  North  Lat.  to  the  pole.  No  vegetation.  (?). 

For  convenience  sake,  I have  marked  off  these  zones  and  subzones  at  the  geographical 

lines,  but  these  actually  follow  no  mathematical  lines,  but  are  rectified  by  the  lines  of  equal 
summer  and  winter  temperatures  (isochimens  and  isotherms  of  the  respective  seasons,  or 
rather  of  the  coldest  and  warmest  months  of  the  year). 

The  whole  Eastern  Indian  Flora  belongs,  according  to  my  scheme,  to  the  warm  zone, 
and  the  Pegu  Flora,  which  we  have  here  to  consider  more  specially,  would  have  to  be  placed 
in  the  tropical  subzone. 

It  is  usual  to  divide  larger  tracts  into  smaller  or  special  zones,  quite  independent  of  the 
zones  above  discussed,  and  so  I do  here.  This  is  done  to  facilitate  the  understanding  of  the 
distribution  of  plants  and  other  peculiarities  in  climate,  &c. 

The  Pegu  province  does  not  bear  an  uniform  Flora,  but  extends  into  the  Ava  tract.  It 
is,  however,  not  necessary  here,  for  the  special  purpose  for  which  this  report  is  written,  to 
make  sucli  a distinction  of  Floras.  We  shall,  therefore,  treat  the  part  which  belongs  scienti- 
fically to  the  Ava  Flora,  as  a mere  zone. 

From  § 3 it  is  already  clear  that  the  climate  of  Pegu  allows  of  a division  into  zones, 
each  of  which  has  its  peculiarities,  as  well  in  vegetation,  as  in  general  appearance.  I dis- 
tinguish three  principal  zones  in  Pegu,  viz.  : 

1.  The  tidal  zone,  the  limits  of  which  may  be  drawn  in  a straight  line  from  Bassein  to 
Xhayazoo  on  the  Sittang  river,  interrupted  only  by  the  Southern  extremity  of  the  Yomah  that 
terminates  at  Rangoon.  The  characteristic  trees  here  are  mangroves  and  other  tidal  trees. 

2.  The  Pegu  zone,  which  extends  over  the  whole  province  with  the  exception  of  an 
almost  rectangular  tract  at  the  North-Western  corner.  Owing  to  peculiar  climatological 
conditions,  this  zone  might  be  subdivided  into  a Sittang  and  a Tharrawaddi  district.  The 
former  being  the  moister  one,  permits  so  many  evergreens  to  immigrate  from  the  Martaban 
hills  as  to  make  its  Flora  more  allied  in  a botanical  point  of  view  to  that  of  Martaban.  The 
Tharrawaddi  district  holds  the  mean  between  the  Sittang  district  and  the  next  or  Prome  zone. 
True  continuous  evergreen  forests  (swamp-forests  excepted)  are  here  almost  unknown,  although 
patches  of  evergreen  trees  form  a substitute  for  evergreen  forests  in  more  sheltered  valleys. 

It  is  interesting  to  observe  here,  how  few  of  the  evergreen  trees  of  the  Sittang  district 
cross  the  Yomah  range  into  the  Tharrawaddi  district,  although  physical  facilities  do  exist. 
From  the  Arracan  Yomah,  which  is  said  to  be  covered  by  evergreen  forests,  no  evergreens 
seem  to  come  over  the  broad  alluvium  of  the  Irrawaddi.  The  true  cause  of  this  lies  probably 
in  the  unfavourable  exposure  of  this  side  of  the  Yomah,  and  all  the  unfavourable  climato- 
logical changes  that  accompany  such  an  exposure. 

3.  The  Prome  zone,  the  line  of  which  may  be  drawn  from  Myanoung  on  the  Irra- 
waddi to  the  top  of  the  Kambala  toung,  and  thence  along  the  main  range  to  the  fron- 
tier,* is  the  driest  zone  in  the  whole  of  Burma  and  is,  so  far  as  I could  learn,  quite  destitute 
of  evergreen  forests.  Towards  Mandalay  in  Ava  the  climate  becomes  so  arid  that  there  is 
often  not  sufficient  rain  during  the  rainy  season  for  the  cultivation  of  rice.  This  dry  Prome 
(or  more  correctly  Ava)  climate  allows  such  plants  to  grow,  as  Coch/ospermum  Gossypium, 
Tribulus,  Prim,  Premna  viburnoides,  Bcerlianvia  repanda,  Balanites,  Azima,  forests  of  Acacia 
Catechu,  Celsia  Coromandeliana,  Polygala  Vahliana,  Decaschistia  sp.  near  crotonifolia , Hibiscus 
Solandra,  Sebastiania  Chamaelea,  liuellia  suffruticosa,  Andrographis  echioides,  Peristrophe 
calyculata,  Holmsltioldia  sanguinea,  Polanisia  Chelidonii,  Psoralea  corylifolia,  Indigofera 
viscosa,  Ranunculus  sceleratus,  Blepharis  Maderaspatana,  Bauhinia  racemosa  and  B.  diphylla , 
Acacia  Farnesiana,  Rosa  involucrata,  Monenteles  spicata,  Carissa,  Pavetta  parviflora,  Morinda 
tomentosa,  Sphaeranthus  amarantoides,  Strychnos  potatorum,  Hibiscus  micranthus,  Artemisia 
carnifolia,  Linaria  ramosissima,  Iphigenia  indica,  &c.  All  these  are  forms  which  remind 
one  of  Hindostan,  and  most  of  them  do  not  occur  anywhere  else  in  Burma,  nor 
in  Arracan  and  Chittagong,  but  are  found  in  the  adjoining  parts  of  Ava.  The  true 
sal-tree  ( Shorea  robusta),  is  also  said  to  occur  further  to  the  North,  viz.,  in  Ava, 
and  there  is  little  cause  left  for  hesitation  to  believe  this,  after  such  a number  of  Hin- 
dostanee  plants  have  been  found,  many  of  which  even  form  the  prevailing  types  of  the 
Prome  Flora.  The  chief  characteristic  forms  of  Prome  are  Tectona  Hamiltonii  (ta-hat) 
Erythrina  sp.  (eng  kathit)  Acacia  leucophloea  (dha-noung),  Hymenopyramis  brachiata,  Capparis 
grandis  (Koungkwa)  and  very  many  others. 

Of  course,  none  of  these  zones  abruptly  terminate  at  the  lines  drawn.  As  I hard- 
ly need  explain,  they  gradually  merge  one  into  the  other.  But  along  the  main  range 
of  the  Yomah  the  division  is  rather  abrupt ; for  in  travelling  during  March  or  April  from 
the  Prome  district  to  the  Sittang  side,  a change  is  met  with  in  the  vegetation,  when  passing 
the  main  range,  which  must  impress  any  one,  whether  he  be  a careful  observer  or  not. 

* TLe  country  along  the  frontier  North  ofTounghoo  is  unknown  tome,  but  I have  reason  to  suspect  that 
the  line  of  the  Ava  zone  extends  to  the  Sittang  along  the  watershed  of  the  Lonyan  choung. 
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Tho  accompanying  map  of  Pegu  will  give  an  idea  of  trie  different  zones  in  this  province. 
The  map  itself  is  a copy*  from  Dr.  Brandis’  Sketch-map  of  the  teak  localities  in  B.  Burma, 
with  very  few  alterations.  It  would  have  been  desirable  to  compile  a new  and  more  correct 
map  on  a larger  scale,  and  to  enter  in  it  the  different  forests,  soils,  &c.,  but  this  is  not  practi- 
cable at  present. 

§ 6. — Distinction  of  the  vegetation  into  an  original  and  a secondary  one. 

The  vegetation  of  Pegu,  as  of  any  other  country,  must  be  distinguished  into  an  original 
and  a secondary  one,  the  latter  being  produced  by  the  agency  of  man.  The  limits  between  the 
two  are  arbitrary  and  in  many  cases  can  by  no  means  be  traced  satisfactorily.  It  is,  how- 
ever, useful  to  distinguish  between  original  Flora  and  cultivation,  and  to  keep  them  apart, 
for  reasons  easily  to  be  comprehended. 

The  mixing  up  of  these  states  of  vegetation  may  change  the  whole  botanical  physiog- 
nomy of  a country  so  as  to  make  it  very  unintelligible  or  misleading.  For  instance  any 
one  who  would  draw  up  a description  of  the  Flora  of  the  Gangetic  Delta  as  it  now  pre- 
sents itself,  would  produce  a picture  quite  different  to  what  really  existed  when  cul- 
tivation had  not  yet  advanced  so  far  in  Bengal ; for  the  alluvial  plains  of  lower  Bengal 
have  been  at  some  time  exactly  what  the  Irrawaddi  valley  is  now.  My  own  explorations 
have  shewn  me  clearly,  that  the  Gangetic  plains  must  have  been  covered  by  the  same 
kinds  of  forest  (consisting,  however,  partially  of  different  species),  as  we  now  find  along 
the  Irrawaddi.  There  have  been  extensive  savannahs  and  savannah-forests  gradually  passing 
into  lower  mixed  forests  towards  the  base  of  the  Himalayas,  Behar  and  the  Khasyah-hills,  and 
as  gradually  running  into  savannahs  and  tidal  jungles  towards  the  sea  coast.  Laterite  and 
diluvial  formations  are  not  so  developed  in  Bengal,  but  where  they  occur  along  the  borders 
of  the  vast  alluvial  plain,  the  vegetation  on  them  is  as  characteristic  and  peculiar  as  it  is  iu 
Pegu  ; for  although  the  plants  dilf'er  to  a great  extent  specifically,  their  habit  and  phy- 
siological character  are  equivalent. 

The  accompanying  plate  contains  two  sections,  one  of  Burma  from  Toungoop  to  the  Sal- 
ween, the  other  of  the  Gangetic  valley  from  the  Bajmehal  hills  to  the  Himalayas.  A 
cursory  inspection  of  these  two  sections  will  shew  that,  in  spite  of  all  the  differences  iu  the  geo- 
logical nature  of  the  hill  tracts,  the  relationship  and  distribution  of  the  vegetation  is,  and 
still  more  has  been,  iu  Bengal  precisely  the  same  as  that  of  Pegu.  The  Fug-forests  are 
here  represented  by  sal-forests, f while  the  upper  mixed  forests,  &e.,  are  in  habit  also  the 
same,  although  differing  greatly  in  their  specific  constituents. 

This  section,  therefore,  will  serve  two  purposes,  first  to  bring  under  view  the  whole 
chain  of  forests  from  the  Irrawaddi  to  the  Sittang  ; and,  second,  to  give  at  the  same  time  a 
hypsometrical  exhibition  of  the  Burmese  hills,  as  compared  with  those  of  the  Himalayas. 

In  a botanical  point  of  view,  the  study  of  the  vegetation  of  such  large  expanses  of  allu- 
vium, as  that  of  the  Ganges  and  Bramapootra,  is  interesting  in  so  far  as  it  teaches  us  that 
these  alluvia  offer  as  powerful  a barrier  as  the  sea,  if  not  one  even  more  powerful,  to  the  dis- 
persion of  plants.  But  these  are  considerations  of  little  interest  to  the  forester. 

In  the  second  part  of  my  report  I shall  introduce  more  botanical  sections  on  a larger 
scale,  which  will  show  more  clearly  the  regularity  of  distribution  of  the  foi’ests  of  Pegu. 

Another  division  of  the  different  vegetative  combinations,  if  I may  be  allowed  to  call  the 
different  kinds  of  forests,  savannahs,  &c.,  by  this  denomination,  is  into  forests  and  low  natural 
vegetation.  This  is  a practical  division,  introduced  more  for  the  sake  of  rendering  the  subject 
easier  for  forest  officers,  than  as  one  based  upon  sound  scientific  principles. 

The  forests  may  be  distinguished  into  evergreen  forests  and  those  that  shed  their 
leaves  during  the  dry  season.  The  transition  from  deciduous  forests  to  evergreen  forests 
is  not  unfrequent,  but,  generally  speaking  it  is  not  so  difficult  to  detect  this,  as  it  is  to  distin- 
guish recently  cultivated  lands  from  original  vegetation. 

As  regards  the  different  kinds  of  forest,  I need  hardly  say  that  they  are  classified 
only  as  a means  for  distinguishing  certain  associations  of  trees ; for  so  great  is  the 
variety  of  forests  in  Pegu,  that  I might  easily  have  doubled  their  number  had  I seeu  any 
real  advantage  in  doing  so.  It  must  not  be  supposed  that  these  forests  present  themselves 
every  where  in  the  same  proportions  and  under  the  same  conditions;  on  the  contrary,  they 
offer  so  many  transitions,  that  I found  myself  several  times  in  a dilemma,  not  knowing  ex- 
actly in  what  kind  of  forest  I was  then  travelling.  Scientifically  sucli  irregularities  and 

* It  is  a matter  of  infinite  regret  to  me,  that  this  copy  has  been  executed  by  the  artists  under  my  charge 
so  carelessly  and  so  incorrectly.  These  men  are  only  accustomed  to  draw  plants,  and  have  hardly  any  idea  of  maps. 
However,  I hope,  the  map  will  be  good  enough  to  shew  the  zones,  and  to  exhibit  roughly  also  the  routes  I 
took  when  in  Burma. 

t These  sal-forests  are  all  along  the  base  of  the  Himalayas  situated  on  raised  diluvial  banks  ; throughout 
Behar  and  the  Bajmehal  hills  they  appear  on  gradually  rising  laterite  and  other  impermeable  strata,  pertinaciously 
avoiding  alluvium  and  permeable  strata,  just  as  the  eng-forests  in  Burma. 
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aberrations  can  bo  explained  more  or  less  easily  ; practically,  they  will  remain  a source  of 
difficulty  to  those  who  are  not  botanists. 

However,  there  are  certain  indications,  derived  from  the  conditions  of  soil,  and  especially 
of  the  substratum,  and  from  the  physical  nature  of  the  locality,  by  which  (guided  by  certain 
characteristic  plants)  one  can  finally  reduce  such  doubtful  jungle  formations  to  their  proper 
places  more  or  less  accurately.  Let  me  give  an  example.  The  savannah  mixed  forests  of  the  deep 
alluvium  of  the  Irrawaddi  plains  are  vei’y  easily  recognised  in  their  normal  state,  but  when 
the  trees  in  them  get  crowded,  as  along  the  cart  road  from  Tharawa  (opposite  Henzada) 
to  Thabyaygon  on  the  Hline  river,  they  become  composed  of  so  many  trees,  derived  from  the 
lower  mixed  forests,  as  to  make  it  difficult  to  say  whether  we  have  to  do  with  a savannah  or 
lower  mixed  forest.  In  this  case  the  conditions  of  soil  and  climate  are  the  same,  but  the  allu- 
vium is  probably  not  deep  enough  to  produce  a vegetation  identical  with  that  which  we  might 
have  expected  here.  Possibly  also  a different  substratum  exists.  The  general  growth,  how- 
ever, of  the  trees,  and  especially  the  long  coarse  wild  sugarcane  so  characteristic  of  savannah 
forests,  are  indications  strong  enough  to  place  the  present  forest  in  the  same  division  with 
savannah  mixed  forests,  or  to  make  a slight  variety  of  it. 

The  vegetation  of  cultivated  lands,  swamps,  waters,  &c.,  is  of  course  of  little  or  no 
value  to  forest  officers,  but  I allude  to  it  here  for  the  sake  of  completeness. 

§ 7. — Enumeration  of  the  different  kinds  of  forests,  Sfc.,  and  their  botanical  characters. 

Having  shewn  in  the  preceding  section  how  I distinguish  the  larger  divisions  of 
vegetation  in  Pegu,  it  remains  for  me  to  classify  the  different  smaller  variations  of  vegetative 
combinations,  as  the  different  kinds  of  forests,  savannahs,  &c.,  are  called  by  phytogeographists. 

I shall  first  submit  a conspectus  of  them,  and  afterwards  treat  them  one  by  one  in  the  same 
order  as  here  indicated.  I find  some  little  difficulty  in  treating  the  same  kind  of  forest  under 
one  and  the  same  heading,  because,  although  practically  identical,  the  same  kind  of  forest 
contains  often  an  admixture  of  trees  peculiar  to  the  zone  in  which  they  grow.  In  such 
cases  I have  usually  added  some  of  the  more  striking  peculiarities  in  the  different  zones. 
Some  of  the  forests  occur  only  in  one  single  zone,  such  as  the  Sha  forests  in  the  Prome 
zone. 

It  was  my  intention  to  omit  in  the  present  scheme  of  forests,  &c.,  all  those  forests  which 
are  met  with  East  of  the  Sittang,  and  to  restrict  myself  solely  to  the  vegetation  between  the 
Irrawaddi  and  Sittang  rivers.  I should  have  done  so  for  two  reasons,  viz.,  (1)  because  I un- 
derstood from  the  official  correspondence  before  me,  that  the  area  should  be  limited  to  that  extent, 
and,  (2)  because  a due  appreciation  of  the  character  of  the  Karen  or  Martaban  hills  (as  I 
have  ventured  to  call  the  whole  range  of  hills  between  the  Sittang  and  Salween  rivers)  can 
only  be  attained  from  a longer  residence  in  those  regions.  I myself  have  travelled  but  little 
in  those  parts,  and  I spent  hardly  more  than  two  weeks  in  exploring  the  interior  portions  up 
to  7000  feet  elevation.  After  reconsideration,  however,  I thought  it  might  be  useful,  in  spite 
of  the  incompleteness  of  my  experience,  to  introduce  those  forests.  These  are  all  high  level 
forests,  viz.  the  evergreen  hill  forests  and  the  hill  Eng  forests. 


I.— ORIGINAL  VEGETATION. 

A. — Forests. 

AA. — Evergreen  Forests. 

1.  Littoral  forests. 

a.  Mangrove  jungles. 

b.  Tidal  forests. 

2.  Swamp  forests. 

3.  Tropical  forests. 

a.  Closed  tropical  forests. 

b.  Open  tropical  forests,  or  moist  forests. 

4.  Evergreen  hill  forests,  or  temperate  forests.  (All  unrepresented  in  the  Pegu  Yomah). 

a.  Drier  hill  forests  (3000-7000  feet). 

b.  Pine  forests  (3000-7000  feet). 

c.  Damp  hill  forests  (3000-6000  feet). 

BB. — Deciduous  Forests. 

5.  Open  forests  (chiefly  on  diluvial  formations). 

a.  Hill  Eng  forests  (not  represented  in  Pegu). 

b.  Eng  or  laterite  forests. 

c.  Low  forests. 
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6.  Mixed  forests. 

a.  Alluvial  mixed  forests,  (on  alluvium). 

a a.  Lower  mixed  forests. 
lb.  Savannah  forests. 
cc.  Beach  jungle. 

b.  Upper  mixed  forests,  or  teak  forests.  (On  permeable  sandstones  and  meta- 

morphic  rocks). 

aa.  Moister  teak  forests. 
lb.  Drier  teak  forests. 

7.  Dry  forests  (chiefly  on  caloareous  substrata). 

a.  Mixed  dry  forests. 

b.  Sha  forests. 

c.  Hill  dry  forests. 

B. — Savannahs  and  low  natural  vegetation. 

AA. — Land  vegetation. 

8.  Bamboo  jungles. 

9.  Savannahs. 

10.  Natural  pastures. 

a.  Long-grassed  or  jungle  pastures. 

b.  Short-grassed  or  lowland  pastures. 

c.  Hill  pastures  (not  represented  in  Pegu). 

11.  Riparian  vegetation. 

a.  Vegetation  of  rivers,  &c.,  with  sandy  or  clayey  beds  (on  alluvial  formations). 

b.  Vegetation  of  rivers,  choungs,  &c.,  with  rocky  beds  (chiefly  on  older  forma- 

tions). 

BB. — Vegetation  of  swamps  and  waters. 

12.  Sweet  water  vegetation. 

a.  Vegetation  of  swamps. 

b.  Vegetation  of  lakes  and  other  stagnant  waters. 

c.  Vegetation  of  running  waters,  such  as  rivers,  &o. 

13.  Saltwater  vegetation. 

a.  Vegetation  of  tidal  swamps,  salt  lakes,  &c. 

b.  Vegetation  of  the  sea. 


II.— VEGETATION  OF  CULTIVATED  OR  LATELY  CULTIVATED  LANDS 

1.  Vegetation  of  agrarian  lands. 

a.  Lower  agrarian  lands,  as  rice  fields,  &c.,  turning  after  harvest  usually  into 

pastures. 

b.  Upper  cultivated  lands  or  toungyas,  turning  after  desertion  into  poon- 

zohs  and  jungles. 

2.  Village  vegetation. 

a.  Native  gardens,  waste  places,  &c. 

b.  Village  vegetation  itself. 

3.  Naturalized  plants. 

I.— ORIGINAL  VEGETATION. 

A. — Forests. 

Instead  of  giving  a dry  resume,  where  and  under  what  conditions  forests  are  found  in 
Pegu,  I will  introduce  here  a few  passages  from  the  lecture,*  which  Dr.  F.  v.  Mueller 
in  Melbourne  delivered  to  the  colonists  of  Australia,  with  regard  to  Australian  forests,  their 
functions  in  nature  and  their  use  to  man. 

“ How  forests  beneficially  affect  a clime,  how  they  supply  equablo  humidity,  how  they 
afford  extensive  shelter,  create  springs,  and  control  the  flow  of  rivers  : all  this  the  teachings 
of  science,  the  records  of  history,  and,  more  forcibly  still,  the  sufferings  or  even  ruin  of 
numerous  and  vast  communities,  have  demonstrated  in  sad  experiences,  not  only  in  times 
long  past,  but  even  in  very  recent  periods.  In  what  manner  the  forests  arrest  passing 
miasmata,  cr  set  a limit  to  the  spreading  of  rust-spores  from  ruined  cornfields ; in  what  man- 

* Baron  F.  v.  Mueller,  Forest  culture  in  its  relation  to  industrial  pursuits. 
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ner  their  humid  atmosphere  and  their  feathered  singers  effectually  obstruct  the  march  of 
armies  of  locusts  in  the  Orient,  or  hinder  the  progress  of  vast  masses  of  acrydia  in  North 
America,  or  oppose  the  wanderings  of  other  insects  elsewhere,  all  this  has  been  clearly 
witnessed  in  our  own  age.  How  the  forests,  as  slow  conductors  of  heat,  lessen  the  tempera- 
ture of  warm  climes,  or  banish  siroccos ; how  forests,  as  ready  conductors  of  electricity,  much 
influence  and  attract  the  current  of  the  vapours,  or  impede  the  elastic  flow  of  the  air  with  its 
storms  and  its  humidity  far  above  the  actual  height  of  the  trees,  and  how  they  condense  the 
moisture  of  the  clouds  by  lowering  the  temperature  of  the  atmosphere,  has  over  and  over 
again  been  ascertained  by  many  a thoughtful  observer.  In  what  mode  forests  shelter  the 
soil  from  solar  heat,  and  produce  coolness  through  radiation  from  the  endlessly  multiplied 
surfaces  of  their  leaves,  and  through  the  process  of  exhalation  ; how,  in  the  spongy  stratum 
of  decaying  vegetable  remnants,  they  retain  far  more  humidity  than  even  cultivated  soil  ; 
how  they  with  avidity  re-absorb  the  surplus  of  moisture  from  the  air,  and  refresh  by  a never- 
wanting  dew  all  vegetation  within  them  and  in  their  vicinity,  has  been  explained,  not  only 
by  natural  philosophy,  but  also  often  by  observations  of  the  plainest  kind.  How  forest 
trees,  by  the  powerful  penetration  of  their  roots,  decompose  the  rocks,  and  force  unceasingly 
from  deep  strata  the  mineral  elements  of  vegetable  nutrition  to  the  surface  ; how  they  create 
and  maintain  the  sources  for  the  gentle  flow  of  watercourses  for  motive  power,  aqueducts, 
irrigation,  water  traffic  and  navigation  ; how  they  mitigate  or  prevent  malarious  influences, 
of  all  this  we  become  cognisant  by  daily  experiences  almost  everywhere  around  us.  We 
have  to  look,  therefore,  far  beyond  a mere  temporary  wood  supply,  when  we  wish  to  estimate 
the  blessings  of  forest-vegetation  rightly  ; and  our  mind  has  to  grasp  the  complex  of  causes 
and  sequences  originating  with  and  depending  on  the  forests,  before  their  value  as  a total 
can  be  understood.” 

“ Let  us  then  take  timely  warning  ; let  us  remember  that  denuded  earth  parts  with  its 
warmth  by  radiation,  and  is  intensely  heated  by  insolation ; that  thus  in  woodless  countries 
the  extremes  of  climate  are  brought  about  in  rendering  the  winter-cold  far  more  intense  and 
boisterous,  and  the  summer-heat  far  more  burning  and  oppressive.  Let  us  remember  why  the 
absence  or  destruction  of  forests  involves  periodic  floods  and  droughts,  with  all  the  great  disasters 
inseparable  therefrom.  Let  us  bear  in  mind  that  even  in  our  praised  Australia  many  a 
pastoral  tenant  saw  his  herds  and  flocks  perish,  and  even  the  very  kangaroos  off  his  run  ; how 
he  looked  hopefully  for  months  and  months  at  every  promising  cloud  which  drew  up  on  the 
horizon,  only  to  dissolve  rainless  in  the  dry  desert  air ; while  when  the  squatter’s  ruin  was 
completed,  the  last  pasture  parched,  and  the  last  waterpool  dried  up,  great  atmospheric 
changes  would  send  the  rain-clouds  over  the  thirsty  land  with  all  the  vehemence  of  precipita- 
tion, and  would  convert  dry  creeks  into  foaming  torrents,  or  inundate  with  furious  floods  the 
very  pastures  over  which  the  carcases  of  the  famished  cattle  and  sheep  were  strewn  about  ! 
Picture  to  yourselves  the  ruined  occupant  of  the  soil,  hardly  able  to  escape  with  his  bare  life 
from  the  sudden  scenes  of  these  tragic  disasters  ! Fortunately,  as  yet  such  extreme  events 
may  not  have  happened  commonly  ; yet  they  did  occur,  and  pronounced  their  lessons  impres- 
sively. Let  it  be  well  considered,  that  it  is  not  alone  the  injudicious  overstocking  of  many  a 
pasture,  or  the  want  of  water  storage,  but  frequently  the  very  want  of  rain  itself  for  years  in 
extensive  woodless  districts,  which  renders  occupation  of  many  of  our  inland  tracts  so  precari- 
ous. Let  it  also  not  be  forgotten,  how,  without  a due  proportion  of  woodland,  no  country 
can  be  great  and  prosperous  ! Remember  how  whole  mountain  districts  of  Southern  Europe 
became,  with  the  fall  of  the  forests  utterly  depopulated  ; how  the  gushes  of  wide  currents 
washed  away  all  arable  soil,  while  the  bordering  flat  land  became  buried  in  debris  ; how  its 
rivers  became  filled  with  sediment,  while  the  population  of  the  lowlands  were  at  the  same  time 
involved  in  poverty  and  ruin  ! Let  us  recollect  that  in  many  places  the  remaining  alpine  in- 
habitant had  to  toil  with  his  very  fuel  for  many  miles  up  to  the  once  wooded  hills,  where 
barrenness  and  bleakness  would  perhaps  no  longer  allow  a tree  to  vegetate  ! It  should  be 
borne  in  mind  that  the  productiveness  of  cereal  fields  is  often  increased  at  the  rate  of  fully  50 
per  cent,  merely  by  establishing  plantations  of  shelter-trees  ; that  the  progress  of  drift-sand  is 
checked  by  tree  plantations  ; and  that  a belt  of  timber  not  only  affords  protection  against 
storms,  but  also  converts  sandy  wastes  finally  into  arable  meadows,  thus  adding  almost  un- 
observed, yet  unceasingly,  so  far  to  the  resources  of  a country.” 

“ Shall  we  follow  then  the  example  of  those  improvident  populations,  who,  by  clearing  of 
forests,  diminished  most  unduly  the  annual  fall  of  rain,  or  prevented  its  retention  ; who 
caused  a dearth  of  timber  and  fuel,  by  which  not  solely  the  operations  of  their  artisans  be- 
came already  hindered  or  even  paralysed,  but  through  which  even  many  a flourishing  country 
tract  was  already  converted  almost  into  a desert.  Should  we  not  rather  commence  to  convert 
any  desert  tract  into  a smiling  country,  by  thinking  early  and  unselfishly  of  the  requirements 
of  those  who  are  to  follow  us  ? Why  not  rather  imitate  the  example  set  by  an  Egyptian 
sovereign,  who  alone  caused,  during  the  earlier  part  of  this  century,  20,000,000  of  trees  to  be 
planted  in  formerly  rainless  parts  of  his  dominions.” 
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AA. — Evergreen  Forests.* 

The  evergreen  forests  comprise  all  forests,  the  trees  of  which  do  not  shed  their  leaves 
during  the  hottest  and  driest  part  of  the  year,  or  from  February  to  the  beginning  of  the  rains 
in  May.  I do  not,  however,  mean  that  all  the  trees  represented  in  such  forests,  are  evergreens  : 
the  evergreen  trees  are  only  the  prevailing  types  in  them.  But  although  a mathematical 
line  cannot  be  drawn  between  evergreen  and  deciduous  forests,  tire  demarcation  between  them 
is  nearly  as  conspicuous  as  that  of  the  Eng  forests  and  mixed  forests.  Not  rarely  these 
evergreens  are  seen  in  valleys  intruding  their  deuse  dark-green  heads  into  the  drier  mixed 
forests  above  them. 

1. — Littoral  forests. 

The  littoral  forests  stretch  all  along  the  coasts,  wherever  flat  shores  and  alluvial  deposits 
prevail.  They  extend  as  far  into  the  interior  (especially  in  the  so-called  deltas  of  larger  rivers) 
as  tho  tidal  wave  penetrates.  In  Pegu  itself  the  tidal  zone  in  a line  drawn  from  Khayazoo  to 
Bassein  will  probably  indicate  the  general  limit  of  the  littoral  forests.  They  do  not,  however, 
cover  the  whole  extent  of  the  country  (as  is  the  case  in  the  Soonderbuns  of  lower  Bengal)  south  of 
this  line,  but  are  restricted  to  the  alluvial  formations,  and  more  especially  to  the  immediate  vici- 
nity of  the  rivers  and  tidal  channels.  They  are  often  enough  interrupted  by  other  kinds  of 
forests,  which  either  grow  on  the  higher  grounds  or  on  diluvial  formations.  Neither  are 
they  uniformily  composed  of  the  same  trees,  but  vary  as  much  in  their  constituents  as  do  all 
other  forests  in  Burma.  For  this  reason  I fouud  it  useful  to  divide  them  into  the  two 
following  varieties,  viz.  : 

a.  Mangrove  jungles  and  swamps,  covered  regularly  by  all  tides. 

b.  Tidal  jungles,  usually  covered  only  during  spring  and  higher  tides. 

a.  — Mangrove  jungles.  These  forests,  in  the  sense  I take  them,  occupy  the  flat  muddy 
shores  along  the  sea,  and  especially  along  the  estuaries  of  rivers  and  streams,  forming  the  outer 
skirt  of  vegetation,  and  often  extending  (during  flood  tide)  far  into  the  sea.  They  are  regularly 
submerged  by  the  tides,  and  are  very  poor  in  species,  when  compared  with  other  forests.  They 
form  rather  dense  and  usually  low  jungles  of  40  to  70  feet  in  height  with  glossy  dark-green 
foliage.  The  most  characteristic  trees  and  shrubs  found  here  are  those  which  are  generally 
known  under  the  name  of  mangroves,  such  as  Bruguiera  gymnorhiza,  and  sometimes  B.  oxy- 
phylla,  Rhizopkora  conjugata  and  Rh.  mucronata  (all  these  called  by  the  Burmaus  pyoo) , 
further  Ceriops  Roxburghiana,  Kandelia  Rheedei , Sonneratia  apetala,  S.  acida  and  S.  Grijfithii, 
Lumnitzera  racemosa,  Garapa  obovata,  Scyphiphora  caryophyllacea,  Brownlowia  lanceolata , Aegi- 
ceras  corniculata,  Acanthus  ilicifolius.  Amongst  the  poor  shrubbery  Acanthus  volubilis,  a 
Moya,  Acrostichum  aureum,  and  a few  others  are  found. 

Where  Bruguiera  and  Rliizophora  prevail,  the  soil  is  washed  out  from  the  roots  by  the  sea 
in  all  directions,  so  as  to  form  often  a complete  labyrinth  of  network,  presenting  an  ugly  and 
dirty  aspect.  Numerous  irregular  short  stems  of  undeveloped  trees,  looking  like  pinnacles,  or 
irregular  knobs  arising  from  the  exposed  roots,  accompanied  by  numerous  mangroves  in  all 
stages  of  growth  from  the  stick-like  seedling  up  to  the  full-grown  tree,  make  walking  amongst 
them  very  troublesome.  The  grey  mud,  which  is  so  soft  that  one  sinks  continually  up 
to  or  above  the  ankles,  bears  hardly  any  other  plants,  except  seedlings  of  such  families  as  are  of 
a mangrove  character.  The  ground,  burrowed  by  various  sea-animals,  such  as  crabs,  &c.,  is  sub- 
merged during  flood  tide,  when  the  lower  trees  and  shrubs  show  only  their  crowns  above  the  sea, 
while  the  higher  mangrove  trees,  sticking  out  from  the  expanse  of  water,  appear  like  a floating 
forest.  These  are  usually  the  trees  of  which  we  first  catch  sight  when  approaching  the 
shores  of  a low  country. 

b.  — Tidal  jungles.  The  tidal  jungles  resemble  in  many  respects  the  mangrove  jungles, 
especially  along  the  very  borders  of  the  tidal  channels,  but  they  are  usually  devoid  or  nearly 
so  of  true  mangroves,  such  as  Bruguiera,  Rhizophora,  Sfc.  They  not  only  occupy  the  sea- 
shore, but  far  up  country,  especially  aloug  the  various  river  systems.  They  are  even 
found,  where  the  influence  of  tide  is  very  inconsiderable,  and  the  water  only  very  slightly 
brackish.  Their  average  height  is  from  40  to  50  feet,  or  even  in  some  cases  higher,  and  some- 
times they  are  reduced  to  shrubs.  They  have  plenty  of  shrubby  undergrowth.  During  spring 
tides  they  are  more  or  less  inundated,  but  ordinary  tides  seldom  reach  them.  The  most 

* Compare  also 

1.  Dr.  Brandis’  report  on  the  Attaran  forests  for  the  year  18G0.  (Selections  from  the  Records  of  the 
Government  of  India,  No.  XXXII.  1861 ),  and 

2.  Dr.  Brandis’  Auszugeines  Briefes  des  Dr.  D.  Brandis.  Domdamee  Forests,  23rd  March,  1862.  (Botanische 
Zeitung,  1863,  p.  43). 

3.  H.  Falconer.  Report  on  the  Teak  Forests  of  Tenasserim.  (Selections  from  tho  Records  of  the  Bengal 
Government,  No.  IX.  1852). 

4.  Dr.  McClelland.  Report  on  the  Teak  Forests  of  Pegu.  (Selections  from  the  Records  of  the  Government 
of  India,  No.  IX.  1855). 
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tic  trees  here  are  Sonneratia  apetala  and  Avicennia  tomentosa,  forming  nearly  one-third  of  their 
entire  hulk.  According  as  the  one  or  the  other  of  these  two  trees  prevails,  we  see  these  forests 
assuming  a rather  willow-like  appearance,  with  drooping  branches  and  lax  linear  foliage  of  a 
light  greyish  green  color  ; or  low  jungles  present  themselves  of  a mean  height  hardly  exceeding 
25  to  40  feet  with  a broad  dull  green  foliage  collected  into  dense  almost  spherical  crowns. 

The  other  trees  and  shrubs  that  are  associated  with  the  above  trees  are,  for  the  great  part, 
the  same  as  those  in  the  mangrove  jungles.  These  are  especially:  Sonneratia  acitla  and  <S. 
Grijflthii,  Aegiceras  cornivu/ata,  Kandelia  Rheedei,  Hibiscus  tiUnceus , Thespesia  populnea,  Heri- 
tiera  littoralis  and  H.  minor , Pavetta  nigricans,  Pongamia  glabra , Tamarix  Indica,  Clerodendron 
inerme,  Excoecaria  Agal/ocha,  Pluchca  Indica,  Lumnitzera  racemosa,  Saluda  prinoides,  Antidesma 
Ghaesembilla  and  A.  diandrum,  Glochidion  multiloculare,  Erythrina  ovalifolia,  Dalbergia  mono- 
sperma,  Pandanus  foetidus,  Brownlowia  lanceolata,  Ficus  cordi/olia,  Cerbera  Odallam  (usually  on 
rocky  ground),  Conlia  myxa,  Aegialitis  annulata,  Breynia  rhamnoides,  and,  strange  to  say, 
sometimes  Salix  tetrasperma. 

Of  creepers  and  climbers  are  chiefly  seen  : Acanthus  volubilis,  Flagellaria  Indica,  JDcrris 
scandens  and  D.  uliginosa,  Finlaysonia  obovata,  Pentatropis,  Sarcolobus,  and  such  like. 

Nipa  frutieans  and  Pandanus  foetidus  form  often  dense  bushes  in  certain  localities,  while 
Phoenix  paludosa  is  very  frequent,  generally  formiug  dense,  almost  impenetrable  patches  of 
jungle  (similar  to  those  of  Calamus  arborescens  further  inland),  which  look  very  attractive  on 
account  of  the  numerous  large  bunches  of  red  fruit  that  contrast  beautifully  with  the  glossy 
dark  or  yellowish  green  foliage. 

On  the  muddy  ground  are  found  Acrostichum  aureum  in  abundance,  Wollastonia  biflora, 
Wedelia  calendulacea , Acanthus  ilicifolius,  Ha/acochaete  pectinata,  Leptocliloa  Wightii,  one  or  two 
species  of  stiff  Fimbristylis,  a Phragmites,  Eragrostis  procera,  coarse  Cyperi,  like  C.  procerus, 
canescens,  incurvus,  articulatus,  and  especially  C.  mucronatus,  Sesumum  portulacastrum,  Alter- 
nanthera  sessilis,  Suaeda  fruticosa. 

Only  a few  species  of  ferns  and  orchids  are  observed  on  trees,  although  they  are  not  scanty 
in  individuals.  Polypodium  quercifolium  is  amongst  them  the  most  conspicuous  one.  Also 
Iloya  and-  Dischidia  are  rarely  missed.  Cassytha  flliformis  is  most  abundant,  often  completely 
covering  the  shrubs  with  its  yellow  or  green,  smooth,  thread-like  stems. 

On  deep  alluvium  (as  in  the  Sittang  Delta),  these  forests  gradually  merge  into  savan- 
nahs. Where  diluvial  formations  protrude,  as  is  frequently  the  case  in  the  Irrawaddi  Delta, 
they  are  more  or  less  abruptly  bordered  by  lower  mixed  forests  or  moist  forests.  On 
the  higher  situated  grounds  these  tidal  forests  change  into  a peculiar  kind  of  forest,  which  I 
had  no  opportunity  to  explore  properly. — In  such  are  represented  Bambussa  spinosa,  Zizyphus 
cenoplia,  Ichnocarpus  frutescens,  Albizzia  elata,  Ficus  cordi/olia  and  F.  nitida,  Streblus  aspera. 
Cassia  Fistula,  Olax  scandens,  Barringtonia  racemosa,  <^c.,  thus  forming  a kind  of  savannah 
forest,  but  differing  in  aspect  from  the  true  mixed  forests. 

2. — Swamp  Forests. 

The  swamp  forests  are  probably  the  most  curious  forests  in  Burma,  and  to  a botanist 
they  are  of  high  interest.  In  fact,  their  constituents  are  so  dissimilar  to  those  of  the  surround- 
ing forests,  that  one  must  necessarily  ask,  how  all  these  trees  come  here  ? The  greater 
part  of  them  do  not  occur  anywhere  but  in  swamps  or  similar  watery  places,  and  they  over- 
leap large  tracts  of  country  to  reappear  again  in  analogous  places  adapted  for  their  growth. 
They  might  be  called  the  mangrove  forests  of  the  fresh  waters,  the  ground  being  almost  as 
exposed  and  swampy  as  that  of  the  mangrove  swamps. 

Whether  the  swamp  forests  are  properly  classed  by  me  among  evergreen  forests,  is  still 
an  open  question,  for  Captain  Seaton  informed  me,  that  the  most  wonderful  feature  of  these 
forests  is,  that  they  shed  their  leaves  completely  in  the  rainy  season.  If  this  is  really  the 
case,  we  have  here  another  instance,  where  the  most  opposed  factors,  viz.,  the  highest  degree 
of  dryness  of  soil  and  climate,  and  the  greatest  amount  of  moisture  and  a watery  situation, 
effect  the  same  phenomenon,  viz.,  the  shedding  of  leaves,  with  the  difference  only  in  the 
period  of  shedding.  Most  of  the  trees  belonging  to  this  formation  which  I passed  at  the 
beginning  of  the  rainy  season,  had  all  appearance  of  evergreens,  and  if  we  restrict  the  dis- 
tinction of  evergreen  and  leaf-shedding  forests,  as  they  appear  during  the  driest  period  of  the 
year,  the  swamp  forests  may  still  be  retained  amongst  the  evergreen  forests.* 

The  swamp  forests  are  frequent  in  the  deep  alluvium  of  the  Irrawaddi  valley,  especially 
between  this  large  river  and  the  Hline  river,  where  they  attain  their  greatest  development. 
They  are,  however,  found  also  along  the  Sittang,  especially  around  the  small  lakes  and 
jungle  swamps  where  they  are  often  blended  with  the  surrounding  forests. 

* From  the  collections  of  Tenasserim  plants  in  the  Herbarium  of  the  Calcutta  Botanical  gardens,  I should 
arrive  at  the  conclusion,  that  such  swamp  forests  are  also  represented  along  the  Tenasserim  streams.  It  is 
puzzling,  however  (and  this  probably  arises  from  superficial  observation)  that  such  plants  are  frequently  said  to 
grow  “ on  limestone  rocks.” 
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In  tho  mixed  forests  along  the  base  of  the  Yomah,  around  swamps  or  rather  accumulations 
of  rain  water  in  depressed  localities,  a limited  number  of  trees,  peculiar  to  swamp  forests, 
make  their  appearance. 

Wo  may  distinguish  developed  or  true  swamp  forests,  and  riparian  or  bordering  swamp 
forests. 

A.  True  Swamp  forest.  The  true  swamp  forests  are  restricted  to  deep  alluvia,  where  they 
appear  especially  along  courses  of  streamlets,  and  in  depressions  covered  by  water  up  to  four  or 
five  feet  (sometimes  six  or  seven  feet)  during  the  rainy  season.  As  in  evergreen  tropical  forests, 
four  stratas  of  vegetation  can  easily  be  distinguished,  viz.,  the  lofty  trees,  the  smaller  trees,  and 
finally,  the  shrubs  and  soil-clothing. — The  lofty  trees,  about  GO  to  70  feet  high,  are  chiefly  a 
variety  of  Anogeissus  acuminatus,Mangifera  longipes  and  Xanthophyllum  glaucum.  Of  smaller  trees 
are  chiefly  seen Memecylon  Helferi,Elaeocarpu$photimaefolia  ? Pavetta parviflora,  and  P.  nigricans, 
Gonocaryum  Lobbianmn,  Symplocos  leucantha,  Glochidion  sp.  Uemicyclia  Sumatrana,  a species  of 
Flacourtia,  Cassia  fistula,  a Randia  with  very  small  leaves,  two  species  of  Eugenia,  two  small 
leaved  species  of  Aporosa,  Garcinia  succifolia,  Barringtonia  acutangula,  Palbergia  flexuosa,  and 
many  others  not  yet  determined.  The  shrubbery  consists  often  of  Glycosmis  pentaphylla, 
Capparis  disticha,  Hymenocardia  Wallichii,  Grewia  sinuata,  a new  species  of  Psilobium  with  glossy 
leathery  leaves,  Crataeva  hygrophila,  Combretum  trifoliatum,  a small  new  Gardenia  with  shining 
dark  green  leaves.  Climbers  are  rather  plentiful,  and  some  of  them  very  curious,  having  very 
short  stems  of  only  a few  feet  high,  (usually  as  high  as  the  water  level,  during  the  rains), 
sending  out  disproportionately  long  flexuose  and  arched  branches,  forming  a complete  entangle- 
ment, through  which  it  is  almost  impossible  to  penetrate.  The  most  common  ones  are  a 
species  of  Jasminum,  Gmelina  Asiatica , P 'achy gone  odorifera,  Sphenodesma  eryciboides,  a new 
large-leaved  Tctracera,  Acacia  penned a ? Ancistrocladus  Grififithii,  Combretum  tetragonocarpmn, 
Roydsia  obtusifolia,  Perris  scandens,  P.  elegans  and  P.  uliginosa,  etc,  etc.  The  herbage  on  the 
grey  muddy  ground  is  poor  and  scattered,  consisting  chiefly  of  a species  of  Carex  ((J.  Walli- 
chiana) , that  forms  sometimes  small  patches  of  meadows  along  the  borders  of  swamps,  but 
is  never  touched  by  cattle,  Maranta  in  abundance,  Polygonum,  Lasia  acideata,  a probably  new 
species  of  Cyperus  (near  C.  moestus),  Fimbristylis  etc,  etc. 

Orchids  are  here  very  common,  covering  in  masses  the  branches  and  stems  of  trees, 
especially  around  lakes.  They  are  usually  accompanied  by  such  ferns  as  Asplenium  nidus, 
Polypodium  quercifolium,  Prymoglossum piloselloides,  etc.,  along  with  an  abundance  of  Macro- 
mitrium  and  other  mosses  and  Hepaticce. 

The  water  in  the  lakes  and  swamps  is  usually  very  discoloured  and  dirty,  and  is  there- 
fore very  poor  in  plants,  but,  when  clear,  an  enormous  amount  of  water  plants  appear,  floating 
as  well  as  submerged.  Their  constituents  will  be  recorded  in  the  sequel  along  with  the 
vegetation  of  sweet  waters. 

B.  Riparian  Swamp  forests.  The  other  swamp  forests  which  I distinguish  under  the  name 
of  riparian  or  bordering  swamp-forests,  are  strictly  not  forests.  They  are  mere  patches  of 
certain  swamp  forest  trees,  which  occur  usually  around  lakes  and  swamps  in  the  midst  of  other 
forests,  or  along  the  muddy  borders  of  choungs  in  alluvial  soil ; hence  the  name  riparian. 

Only  a few  species  of  the  true  swamp  forest  trees  appear,  but  these  in  such  a large  number 
of  individuals,  as  to  cause  a peculiar  darknessand  shade,  which  expel  a great  number  of  the  light- 
loving  plants  of  the  surrounding  (usually  mixed)  forests.  They  are  marked  also  by  numerous 
pendulous  mosses  ( Meteorium  chiefly)  that  hang  down  from  the  branches,  indicating  a much 
greater  dampness  of  atmosphere,  than  exists  in  the  mixed-forests  around  them,  which  are  often 
not  more  than  20  to  50  paces  off.  The  principal  tree  is  Xanthophyllum  glaucum,  often  accompani- 
ed by  Barringtonia  acutangula.  Mangifera  longipes  and  Anogeissus  acuminatus  are  usually  not  far 
off  in  such  places,  and  in  more  favoured  spots  several  of  the  trees,  shrubs,  etc.  already  indicated 
under  the  true  swamp-forests,  associate  themselves,  but  always  in  small  numbers.  Combretum 
trifoliatum,  Roydsia  obtusifolia,  Aporosa,  Ixora  nigricans  are  such  as  are  frequently  seen. 

In  such  swampy  places  some  of  the  water-lcving  palms  are  sometimes  met  with  in  large 
numbers,  especially  Areca,  of  which  Maranta  dichotoma  may  be  considered  a regular  companion. 

The  water  in  these  periodical  swamps  is  usually  very  clear,  and  generally  quite  free 
from  other  water  plants,  except  a few  duck-weeds.  When  they  are  deeper  and  of  a more  per- 
manent nature,  they  appear  more  open,  and,  therefore,  access  is  given  to  a greater  amount  of 
light,  allowing  the  usual  water-plants  to  grow.  Orchids,  and  other  epiphytes  are  here  as 
plentiful,  as  in  the  true  swamp-forests. 

1 have  been  unable  to  attend  to  these  swamp-forests  as  carefully  as  they  deserve.  During 
my  short  stay  in  them,  a few  only  of  the  plants  were  in  flower  or  fruit.  I can  find  in  the  Cal- 
cutta Herbarium  hardly  any  specimens  agreeing  with  the  leafy  branches  I brought  home  from 
these  forests  : a certain  sign  of  their  peculiarity. 

3. — Tropical  Forests. 

The  evergreen  tropical  forests  owe  their  origin  to  a damp  equable  climate,  without  shewing 
any  predilection  to  substratum,  for  we  find  (under  certain  conditions)  tropical  forests  as  well  ou 
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permeable  as  on  impermeable  strata.  They  were,  no  doubt,  of  much  greater  extent  in  Pegu  in 
former  periods  than  they  are  at  present ; but  as  the  destructiou  of  these  forests  went  on,  the 
climate  became  drier  and  drier,  and  they  became  restricted  to  the  more  protected  valleys  of  the 
Yomah,  especially  along  its  eastern  slopes.  Along  the  western  slopes  of  this  hill  range,  ever- 
green forests  are  seen  only  in  small  detached  patches.  Judging  from  the  occurrence  of  certain 
evergreens  in  various  valleys,  now  destitute  of  entire  evergreen  forests,  these  forests  may  have 
probably  existed,  where  now  mixed-forests  occupy  their  place.  On  the  drier  ridges,  however, 
if  we  take  into  account  the  configuration  and  climate  of  the  whole  country,  evergreen  forests 
could  never  have  existed,  even  under  the  most  favourable  conditions.  Deep  alluvium  also 
shews  no  vestiges  of  having  possessed  at  any  time  a tropical  evergreen  forest,  for  even  the 
Sittang  valley,  the  dampest  and  most  favoured  of  all  Pegu  river-beds,  is  destitute  of  them. 

The  large  number*  of  trees  which  vary  so  much  in  different  localities,  makes  it 
utterly  impossible  to  reduce  the  character  of  these  forests  to  a few  principal  consti- 
tuents. Here  Humboldt’s  words  are  applicable  : “ Die  uebergrosse  Mannichfaltigkeit  der 
bluehtenreichen  Waldflora  verbietet  die  Frage,  woraus  diese  Urwaelder  bestehen  ?”  A 
forester  unacquainted  with  botany  will,  however,  easily  recognise  such  forests  by  the  general 
aspect  that  moisture,  accompanied  by  a certain  degree  of  shade,  effects.  If  we,  in  the  hot 
season,  travel  for  long  distances  through  forests  destitute  of  leaves,  and  finally  enter  a 
dark  cool  forest,  where  we  find  ourselves  protected  from  the  sunbeams  by  a dense  cover  of 
foliage,  we  may  naturally  presume,  that  we  have  entered  a tropical  forest.  But  it  is  quite 
different,  when  travelling  during  the  rains,  for  there  the  contrast  is  not  so  marked.  Some  bo- 
tanical knowledge  is  therefore  required,  to  distinguish  leaf-shedding  from  evergreen  forests, 
and  this  is  more  especially  the  case,  if  the  forest  partakes  of  the  character  of  what  I call  moist 
forests. 

Most  of  the  trees  in  these  forests  have  no  Burmese — althoughmany  possess  Karen — names. 
Burmans,  who  name,  quite  correctly,  tree  after  tree  in  an  open  mixed-forest  from  distances 
quite  astounding,  will  with  difficulty  recognise  here  even  such  trees  as  grow  in  mixed-forests, 
or  will  not  be  able  to  recognize  them  at  all. 

In  giving  here  a sketch  of  these  forests,  I divide  them  into  two  varieties,  viz.  the  closed 
and  the  open  tropical  forests,  two  formations  produced  chiefly  by  degrees  of  moisture.  This 
division  is  only  applicable  to  Pegu,  and  not  to  the  hills,  east  of  the  Sittang. 

a.  Closed  tropical  forests. — The  average  height  of  the  trees  in  the  closed  tropical  forests 
ranges  from  150  to  200  feet,  rarely  less  ; trees  of  250  feet  in  height  are  of  no  rare  occurrence. 
The  clean  stem  of  the  higher  trees  varies  from  80  to  100  feet  and  more.  Jungle-fires  rarely, 
if  ever,  occur  in  these  forests,  and  therefore  the  fallen  leaves  etc.  are  allowed  to  decay  slowly, 
and  to  form,  generally,  a good  black  humus-soil. 

Dr.  Brandis,  in  his  report  on  the  Attaran  forests  (p.  54)  truly  speaks  of  these  forests  as 
being  clothed  with  an  unbroken  stratum  of  vegetation  of  150  to  200  feet  depth,  and  there  are 
really  4 and  often  5 strata  of  vegetation  distinguishable.  The  lofty  trees  tower  above  all 
others,  forming,  as  it  were,  a leaf-shedding  open  forest  above  the  lower  stratum  of  evergreen 
trees.  Theseare  chiefly  Sterculiae,  such  as  St.  scaphigera,  campanulata  ( Pterocymbium , Javanicaf 
It.  Br.)  and  St.  alata,  Tetrameles  nudiflora , Parkin  leiophylla,  Acrocarpus  fraxinifolius,  Albizzia 
Lcbbek  and  stipulata,  Xylia  dolabriformis,  Guatteria  lateriflora , Swintonia  Smnckii , Ptcro- 
carpus  Indicus , Duabanga  sonneratioides,  Artocarpus  chaplasha , Lacoocha  and  echinatus,  Pentace 
Birmanica  and  some  others.  Of  lofty  trees  the  few  following  are  the  more  conspicuous 
true  evergreens  : Dipterocarpus  alatus,  laevis  and  turbinatusf  Parashorea  stellata , llopea  odorata, 
Ficus  laccifera,  Anisoptera  glabra , Payena  paralleloneura,  Garcinia  cowa,  Antiaris  toxicaria. 

Then  follow  the  big  trees,  which  rest  on  shorter  trunks,  though  in  bulk  they  are  not  pro- 
bably inferior  to  the  lofty  trees.  They  form  the  medial  stratum,  and  are  chiefly  evergreens,  as 
are  Mitrephora  vanclaeflora,  Pterospennum  semisag ittatum  and  fuscum,  Bursera  serrata,  Dysoxylon 
sp.,  Kurrimia  robusta,  Semecarpus  heterophylla  (?),  Marlea  foment osa  and  begoniaefolia,  Stereos- 
permum  fimbria  turn  (?)  Vitex  peduncular  is,  Adenanther a pavonina,  Cedrela  Toona,  and  C.  multi- 
juga,  Sapindus  rarak,  Lagerstroemia  tomentosa  {?),  3Iangifera  Indica,  Xanthochymus  pictorius, 
Sandoricum  Indicum,  Dalbcrgia  glaucescens,  Ficus  obtus  folia,  Tsjela  etc.,  Podoca>pus  polystachya, 
Albizzia  lucida,  Pithecolobium  lobatum , Payanelia  multijuga,  Amoora  Rohituka,  Discospermum 
sphacrocarpum  ?,  Diospyros  cordifolius  ?,  Tctranthera  2 or  3 species,  Bischoflia  Jamaica  ; Trewia 
nudiflora,  Hibiscus  mlpinus , Pterospermun  acerifolium,  Sterculia  ornata,  Elaeocarpus  tuberculatus 
etc.,  etc. 

* In  the  tropioal  forest  of  the  Toukyeghat  valley  which  stretches  between  the  seven  pagodas  and  the  Bogelay 
ridges  (an  area  of  hardly  8 to  9 square  miles),  not  less  than  300  to  350  different  kinds  of  trees  alone  have  been 
observed  by  me.  Not  a day  passed,  without  my  having  had  to  add  1 or  2 kinds  more  to  my  lists,  and  so  it  went 
on  until  I became  compelled  by  sickness  to  leave  this  forest-tract.  The  best  mixed  forest  of  equal  extent  would 
hardly  give  70  to  80  kinds  of  trees. 

f Not  St.  Javanica,  JR.  Br.,  which  is  identical  with  a Blumean  species. 

X These  wood-oil  trees  are  strictly  no  evergreens,  but  the  succession  of  leaf-shedding  and  leaf-forming  is  here 
so  rapid,  that  young  leaves  are  already  developed,  while  the  old  ones  are  still  dropping  off. 
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A third  stratum  is  composed  of  smaller  trees,  all  or  nearly  all  evergreens,  and  seldom 
higher  than  30  to  50  feet.  They  are  numerous  in  species,  especially  along  choungs.  Some 
of  the  more  frequent  and  characteristic  are : Alsodeia  longiracemosa,  Phoebe  pubescens, 
Hydnocarpus  heterophyllus,  Siphonodon  celastrinus,  Baccaurea  sapida,  Micromelum  pubescens, 
Spathodea  ignea,  Turp'mia  pomifera,  Stylocoryne  densiflora,  Haasia  sp.,  Cmnamomum,  Ostodes 
paniculata,  Elacocarpus  grandifolius,  floribundus,  etc.,  Erioglossum  edule,  Tetrantliera  Roxburghii 
and  macrophylla,  Aglaia  2 or  3 species,  Holigarna  Grahamii  (Semecarpus  Wight),  Maesa 
ramentacea,  Drimycarpus  racemosus,  Ccltis  molliusciila,  Suregada  sp. ; Ardisia  anceps  and  another 
species,  Ficus  macrophylla,  fistulosa,  etc.,  Millettia  atropurpurea  and  31.  sericea,  Erythrina  Sumat- 
ran a along  choungs,  Dalbergia  cana,  Eugenia  formosa,  Memecylon  ovatum  and  luteolum  ?, 
Saccopetalum  Brandisii,  Aporosa  dioica,  Cupania  glabrata,  and  Sumatrana,  Nanopet  alum  myrian- 
thum,  Sumbavia  macrophylla , Cleidion  Javanicum,  Macaranga  gummiflua,  Chaetocarpus  castaneae- 
carpa , Excoccaria  baccata,  Castanopsis  argentea,  Sponia  orientalis  ? Gunizanthus  pilosulus, 
Cyathocalyx  martabanica,  Goniothalamus,  Garcinia  cornea  and  heterandra,  Eurya  serrata, 
Gracia  Nicrocos,  Zanthoxylon  Budrunga,  Glycosmis  citrifolia,  Murraya  exotica  and  Koenigii,  a 
Clausena , Atalantia  sp.,  Picrasma  Javanica,  Ochna  Wallichii,  Melia  Toozendan  ? Schizocheton 
grandiflorum,  Heynea  pubescens,  Jlex  godayam,  Evonymus  glabcr,  Biospy ros  oleifolia,  variegatus 
and  one  or  two  other  species,  Euphoria  Longana,  Linociera  terniflora,  Cylicodaphne  sp,.  Anti- 
desma,  Barringtonia  macrostachya  l Nephelium  hypoleucum,  Vitex  heterophylla,  Myristica  longi- 
folia,  glauca  and  Jrya,  Antidesma  menasu,  Lepisanthes  montana , and  many  others. 

Of  bamboos  I give  only  the  native  names,  as  my  examination  of  Burma  bamboos  has 
not  yet  closed.  Bamboos  in  these  forests  are  very  frequent,  growing  sometimes  as  high  as 
the  stratum  of  the  big  trees,  say  nearly  90  to  100  feet.  The  kinds  especially  met  with  are 
wabo,  wapyoo  gyee,  waya,  kyattounwa,  and  the  smaller  sort  of  wathabwot.  Wan  way  is  a 
large  powerful  climber. 

Of  palms  and  screw  pines,  a splendid  Livistona,  Arenga  saccharifera,  Areca  1 or  2 sp. 
Licuala  peltala,  Caryota  urens,  Wallichia  oblongifolia,  Zalacca.  sp.  and  Calamus  arborescens  along 
choungs,  are  the  more  common  ones.  Pandanus  furcatus  is  also  not  uufrequent,  especially 
in  the  hilly  parts  of  Martaban. 

Another  stratum,  which  deserves  consideration,  consists  of  shrubs,  large  and  small. 
Many  of  the  shrubs  shoot  up  with  a single  stem,  like  a treelet ; others  are  climbers 
or  creepers.  It  is  difficult  to  deal  with  the  members  of  the  latter  category,  of  which  some 
have  stems  as  thick  as  trees  ; they  are  stem  clasping  or  climbing,  and  run  into  the  crowns 
of  the  loftiest  trees,  often  hiding  the  crowns  or  drooping  down  from  them  in  ornamental 
but  almost  inaccessible  festoons.  Such  climbers  and  creepers  are  Malaisia  sp.,  Ventilago  caly- 
calata,  Hibiscus  scandens,  Illigera  2 sp.,  Artabotrys  Burmanica,  Calycopteris  Roxburghii, Dalbergia 
stipulacea  ?,  Salacid  sp.,  Acrostichum  scandens,  Colubrina,  Zizyphus  glabra,  Scindapsus  pertusus, 
and  officinalis,  Pothos  scandens,  Naravelia  smilacifolia,  Thunbergia  laurifolia,  Porana  speciosa, 
Acacia  intsia  ?,  caesia  and  rugata,  Gouania  leptostachya,  and  integrifolia,  Vanilla  sp.,  Jasminum 
reticulatum , laurifolium,  anastomosans,  and  a few  other  species,  Tinosj)Ora  nudiflora,  Stcphania, 
Cocculus  glaucescens,  Neuropeltis  ovata,  Chondrospermum  smilaci/olium,  Parabaena  sagittata,  Buett- 
neria  aspera  and  pilosa,  Momordica  sp.,  Aspidopteris,  Erythropalum  scandens,  Rhynchospermum 
Wallichii,  Fagraea  globosa,  Phytocrene  gigantea,  Vitis  lanceolaria,  oxyphylla,  rhodoclada,  discolor, 
pentagona,  repens,  adnata,  etc.,  Chamca  2 — 3 sp.,  Hiptage  sp.,  Elaeagnus  sp.,  Mezoneuron  ennea- 
phyllum,  Cnestis  platantha,  Combretum  decandrum  and  Chinense,  Modecca  trilobata,  Hodgsonia 
heteroclita,  Ancistrocladus  extensus , Toddalia  aculeata,  TJncaria  pilosa,  sessiUfructus  and  another 
sp.,  Conocephalus,  Gnetum,  GriJfUhia,  Smilax  ovalifolia  and  another  species,  Spatholobus  scri- 
copliylla  ?,  acuminata,  Dalbergia  cana,  Bauhinia  ornata,  B.  anguina,  and  3 or  4 species  of 
Calamus. 

The  principal  erect  shrubs  are  Alsodeia  Bengalensis,  Hephitidea  Wallichii,  Ixora  (several 
species,  but  all  witli  white  or  pale  rose  flowers,)  Gendarussa  vulgaris,  (especially  along  choungs,) 
Rottlera  muricata  ?,  Alsophila  contaminans  and  (in  Toukyeghat)  glabra.,  Angiopteris  evecta, 
Bohmeria  malabarica,  zm&platyphylla,  Chasalia  wallichiana,  Grumilea  elongata,  Horinda  umbcllata, 
Adenosacme,  Petunga  Roxburghii,  Clerodendron  infortunatum  and  nutans,  C/aoxylon  long  folium, 
XJnona  desmos,  Anaxagorca  Zeylanica,  Capparis  membranifolia,  Sterculia  coccmca,  Sideroxylon 
nervosum,  Wall;  Glycosmis  pentaphylla,  and  arborea,  Leea  sambucina,  Lepisanthes  montana, 
Dissochaeta  cyanocarpa,  Trevesia  palmata,  Maesa  lndica  and  permollis,  Ardisia  enspa  and  another 
sp.,  Diospyros  chartacea,  Connarus  monocarpus,  Pavetta  lndica  ?,  Mussaenda,  and  others. 

The  last  and  lowest  stratum  is  the  vegetation  that  covers  the  ground.  Owing  to  a 
certain  degree  of  darkness  that  reigns  in  these  forests  all  the  year  round,  the  number  of 
herbs,  etc.,  is  comparatively  small.  In  the  denser  parts  of  those  forests  the  ground  is  covered 
only  with  decaying  leaves,  rotting  trunks  of  trees,  etc.,  and  vegetation  is  excluded  here 
to  a great  extent,  but  where  the  forests  become  more  open,  as  is  especially  the  case  along 
choungs,  the  vegetation  becomes  rich,  and  we  see  often  an  abundance  of  Strobilanthcs  fiava, 
neesii,  Jimbiiutus,  and  especially  &.  rufescens , Daedalacanthus  Paris/tii,  Phloy acanthus  insignia 
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and  another  magnificent  spocios  (Ph.  curvi floras),  Justicia  flaccida,  Peristrophe,  Eranthemum 
datum , Ebermeyera  lanceolata,  Bragantia  latifolia , Etatosternma  sesquifolium  and  some  other 
species,  Chavica  Roxburghii,  Siriboa,  Wallichii  ? and  bohmeriaefolia,  Golocasia  fornicata,  Agla- 
onema  simplex  and  oblong i folium,  Uomaloncma  and  other  Aroideae,  Desmodium  reniforme  (?) 
Geophila  reniformis  especially  under  the  shade  of  bamboo,  Ophiorrhiza,  Pogonia  plicata,  Tupis- 
tra  nutans,  Monochilus  nervosus,  Corymbis  distidia,  Molineria  capitu/ata,  Dianella  ensifolia,  Dra- 
caena terniflora  and  ensiformis,(?)  Ophiopogon  Wallichii,  lleliosanthes  violacca,  Disporum  sp.,  Flos- 
copa  paniculata , Pollia  Indica  and  thyrsiflora,  (?),  Carex  Indica,  Scleria  elata,  (?)  and  pandano- 
phylla,  Cyperus  moestus , Panicum  plicatum,  Centotheca  lappacca,  along  with  numerous  Scitami- 
neae  and  Marantaccac. 

If  grass-clothing  is  almost  unknown  in  true  tropical  forests,  (except  along  the  courses  of 
larger  ckoungs  exposed  to  light)  the  ferns  often  replace  the  grass  by  the  density  of  their  growth. 
Amongst  them  the  following  deserve  mention  : Davallia  strigosa  and  hirta,  Lindsaea  ensifolia, 
Pteris  crctica,  pcdata,  qaadri  and  bi-aurita,  Asplenium  resectum,  sylvaticum,  polypodioides  and 
esculentum,  Nephrodium  calcaratum,  terminans,  extensum,  molle,  abruption,  Lcuzeanum,  decurrens 
and  polymorphum  ; Polypodium  multilineatum,  tenerifrons,  irregulare  and  pteropus,  Davallia 
Australis,  Aerostichum  appendiculatum,  variabile, flagelliferum  and  virens.  All  these  are  ter- 
restrial.  On  trees  or  rocks  are  observed  chiefly  Ilymenophylleae,  as  Trichomanes  Iienzaianum, 
Filicula,  pyxidiferum  and  Javanicum,  Davallia  bullata,  Asplenium  nidus  and  laser pitiifolium, 
Nephrolepis  exaltata,  Polypodiun  irioidcs,  and  axillaris.  Amongst  twiners  etc.,  are  chiefly  Lygo- 
dium  polystachyum  and  pinnatifidum,  as  also  Aerostichum  scandens. 

A great  part  of  the  perennials  and  sometimes  of  the  annuals  nestle  on  the  stems 
and  still  more  on  the  upper  branches  of  trees,  thus  vying  for  light.  These  are  the  aerial 
or  epiphytical  plants,  of  which  especially  Orchideac  and  Cyrtaiulreae  deserve  mention.  A few 
Scifamineae  also  grow  sometimes  on  trees.  The  tropical  forests  of  Pegu  proper  are  compara- 
tively very  poor  in  epiphytical  plants,  if  compared  with  those  of  Martaban  and  Tenasserim. 

The  mosses  etc.  in  these  forests  are  bpt  sparingly  represented,  and  are  stricted  more  to 
the  rocky  slopes  and  to  boulders  in  and  along  ckoungs,  while  the  tree  restems  are  poorly 
inhabited  by  small  adpressed  kinds,  chiefly  scale  mosses.  The  green  clothing  of  the  trees, 
caused  by  mosses,  etc.  is  nearly  wanting  here,  and  the  stems,  though  usually  embraced  by 
climbing  Aroideae,  ferns,  etc.  shew  their  bark  in  its  natural  state,  or  only  sparingly  invested 
by  mosses  and  lichens,  the  latter  being  usually  surrounded  with  a peculiar  bluish  or  leaden 
coloured  indistinct  thallus.  Lichens  are  still  more  scanty  here,  but  they  reappear  in  great 
number  on  the  exposed  upper  part  of  trees,  and  more  so  on  the  branches  of  the  loftier 
trees,  owing,  no  doubt,  to  their  light-seeking  propensities.  Bamboo,  however,  is  frequently 
seen  covei’ed  by  3 or  4 very  singular  lichens  with  greenish  white  thallus. 

Of  mosses  are  chiefly  seen  several  species  of  Fissidens,  Macromitrium,  Galymperes, 
and  Hypna ; of  scale  mosses  Leyeunia,  Lophocolea,  and  similar  forms.  The  abundance 
of  ephiphyllic  scale  mosses,  accompanied  by  some  lichens,  on  leaves  of  trees,  shrubs,  etc.  is  cha- 
racteristic of  evergreen  forests.  Fungi,  of  course,  find  favourable  conditions  in  these  forests, 
and  their  development  is  accordingly  great,  especially  during  the  rains.  Sphaerias  however, 
are  remarkably  rare ; in  fact,  with  the  exception  of  Xy/aria,  I met  with  only  two  or 
three  species. 

An  orange-coloured  Alga  (Chroolepus  flavum)  is  often  enough  seen  on  stems  and 
branches,  and  on  living  leaves  one  or  two  other  species  of  green  Algae  are  not  uufrequent 
(chiefly  Scytonema). 

I may  mention  also  as  characteristic  of  tropical  forests,  that  the  foliage  of  many  of  the 
shrubs,  etc.  show  a peculiar  more  or  less  distinct  metallic  steel  blue  hue  ; some  of  the  plants, 
(like  Sdagiuella,)  so  much  so,  that  they  have  become  favourites  with  gardeners. 

C.  Open  tropical  forests. — The  moist  forests,  or  open  tropical  forests,  differ  from  the  for- 
mer chiefly  in  their  lesser  degree  of  dampness  and  the  reduction  of  the  several  vegetative 
strata  to  only  three  or  four,  as  also  in  the  smaller  amount  of  climbers,  thus  rendering  these 
forests  more  open  and  less  difficult  to  penetrate.  They  are  to  a certain  extent  a combination 
of  mixed,  and  tropical  forests.  These  moist  forests  are  found  especially  along  the  eastern 
base  of  the  Pegu  Yomah  as  far  down  as  Rangoon.  In  the  latter  district  they  occupy 
the  lower  and  moister  parts  of  the  laterite  range,  that  terminates  at  the  confluence  of  the 
Pazwoondoung  and  Rangoon  rivers.  But  usually  they  grow  on  more  gravelly  soil  or  on 
raised  shallow  alluvium  resting  on  gravel  or  sandstones.  They  are  often  difficult  to 
distinguish  from  the  former,  and  merge  from  one  into  the  other,  where  the  terrain  is  of  a 
varied  character.  The  shrubbery  in  them  is  comparatively  scanty,  and  often  enough  the 
herbage  on  the  ground  differs  in  little  or  nothing  from  that  of  the  more  shady  mixed  forests. 

The  principal  trees  are  such  as  occur  above  described  in  the  true  tropical  forests,  but  ap- 
pear to  be  much  more  poorly  represented  in  species.  Those  chiefly  seen  are  Dipterocarpus  laevis 
and  alatus,  Parashorca  stellata,  Pentace  Birmanica,  Antians  toxicaria  (the  Javanese  upas  tree), 
Eugenia  sp.  (toung  thabyay),  Beilschmiedia  sp.  ?,  Garcinia  coiva,  Eugenia  sp.  (thabyay  nee),  Ca- 
rallia  integerrima,  Albizzia  lucida,  Engelhardtia  Roxburghii,  Millettia  atropurpurea,  Baccaurea 
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sapida,  Ghrysophyllum  Roxburgh  ii,  Lagerstrocmia  tomentosa,  Dillenia  parviflora,  and  similar  ones. 

Amongst  the  lower  trees  may  be  noted  Grewia  microcos,  Helena  ramentacea,  Crypteronia 
paniculata,  Mi  lima  tomentosa,  Cinnamomum  obtusifolium,  Castanopsis  anjentea , Erioglossum 
edule,  Aporoxa  dioica,  Castanospermum,  Turpinia  pomifera,  Phoebe  pubescens,  etc. 

Of  shrubs  and  climbers,  amongst  the  numerous  seedlings  and  young  trees  that  shoot  up 
here,  may  be  mentioned  Grnmilea  elonejata,  Melastoma  Malabathricum,  Jasminum  sp.  Con- 
narus,  Cnestis,  Uvaria  macrophylla,  a tomentose  yellow-flowered  Bauhinia,  Combretum  decan- 
drurn,  Ventilago,  Toddalia  aculcata , etc.  Also  Wallichia  oblongifolia , Zalacca  sp.,  Areca,  and 
Licuala  are  frequent. 

Strobilanthes  ru/escens  is  a characteristic  plant  here,  accompanied  usually  by  Molineria 
capitulata,  Clerodendron  infortunatum,  Dracaena  ensifolia  ? , Polygonum  Chinense  ? ; Aglaonema 
oblong  if blium,  Adenostemma  latifolium,  numerous  Scitamineae,  etc. 

To  these  associate  themselves  numerous  annuals  and  perennials  of  the  leaf-shedding 
forests,  especially  of  the  lower  mixed  forests,  so  that  the  soil-clothing  resembles  more  thedast 
named  forest  formation. 

4. — Ilill-Forests. 

(Not  represented  in  Pegu,  but  introduced  here  for  completeness  sake.) 

The  evergreen  hill-forests  are  solely  the  product  of  the  influence  of  elevation,  and  hence 
they  are  found  only  on  those  hill  ranges,  which  attain  a height  favourable  for  their  growth. 
Although  they  descend  in  Martaban  as  far  down  as  3000  feet,  they  nowhere  occur  at  a similar 
elevation  on  the  Yomah  range  from  the  Kambala  toung  to  Kyouk  pyoo  toung.  The  cause  of 
this  would  appear  to  be  the  great  dryness  of  the  country  all  round,  and  the  dry  N.  W.  winds 
during  the  hot  season.  The  impermeability  of  the  calcareous  sandstone,  .that  composes  these 
ranges,  has  also,  in  my  opinion,  much  to  do  with  the  the  absence  of  these  forests  in  the  Pegu 
Yomah.  The  occurrence  on  these  crests  of  Vaccinium  and  other  epiphytical  and  more  temper- 
ate plants,  although  specificalty  different  from  those  of  the  Martaban  hills,  is  to  my  eyes  suffi- 
cient proof,  that  the  climate  alone  is  not  the  sole  cause  of  the  absence  of  nearly  all  temperate 
terrestrial  plants,  but  that  the  cause  is  more  particularly  due  to  the  substratum. 

These  hill  forests  appear  on  the  hills  east  of  Sittang,  hardly  30  miles  distant  from  the 
opposite  base  of  the  Yomah,  and  extend,  no  doubt,  as  far  to  the  north  as  the  Himalayas, 
and  still  further  in  a southerly  direction.  They  have,  I feel  sure,  once  occupied  all  the 
elevated  ranges  of  the  country  to  the  east  of  the  Sittang  from  about  3000  feet  and  upwards,  but 
they  are  now  greatly  reduced  by  the  never-resting  axe  of  the  Karens.  In  fact,  they  have 
disappeared  altogether  along  many  of  the  greater  valleys,  although  the  character  of  the 
vegetation  on  the  deserted  toungyas  still  sugests  their  former  existence. 

I divide  this  class  of  forests  into  the  following  three  varieties  : — 

a.  Drier  Hill-forests  (3  to  7000  feet). 

b.  Pine-forests  (3  to  7000  feet). 

c.  Damp  Hill-forests  (3  to  6000  feet). 

It  is  possible,  that  further  and  more  extended  explorations  in  the  Karen  hills,  will 
necessitate  the  introduction  of  more  varieties  of  hill-forests.  1 myself  have  traversed 
only  a very  small  area  during  a very  hurried  tom\ 

a.  Drier  hill-forests. — The  dry  evergreen  hill-forests  or,  as  they  may  be  called  more 
briefly,  the  drier  hill-forests,  occupy  the  ridges  and  summits  of  the  hill  ranges,  resembling- 
in  this  respect  the  upper  mixed  forests.  They  range  usually  from  4 to  7000  feet  elevation, 
but  along  unfavourable  exposures  (especially  along  the  S.  and  S.  W.  faces  of  the  ridges,) 
they  may  be  found  as  low  down  as  3000  feet.  The  average  height  of  the  trees  in 
them  is  about  40  to  60  feet,  and  the  growth  is  often  stunted  and  gnarled,  especially  at  exposed 
situations.  Potanically  they  might  be  called  the  forests  of  oaks  and  Ternstroerniiiceae,  but  I 
believe,  the  name  given  above  to  them  is  the  more  preferable. 

The  dryness  during  the  hot  season  is  here,  (especially  below  4000  feet,)  considerable,  al- 
though naturally  it  is  not  so  great  as  in  the  dry  forests  of  the  plains,  and  jungle-fires  are  fre- 
quent in  spite  of  the  laudable  precautions  of  the  Karens  to  prevent  them  when  they 
burn  their  toungyas.  The  formation  of  humus-soil  is  therefore  only  partial.  The  forests 
may  be  distinguished  into  the  upper  drier  hill-forests,  or  briefly  the  stunted  hill-forests,  and 
the  lower  drier  hill-forests.  Both  these  varieties  of  forests  have  so  many  forms  in  common, 
that  it  is  more  their  general  appearance,  than  the  presence  of  any  peculiar  vegetative  forms, 
that  marks  them, 

Stunted  ldll-forests.  These  forests  are  restricted  to  the  highest  crests  and  ridges  of  the 
Martaban  hills,  usually  above  6000  feet  elevation,  and  possibly  are  rarely,  if  ever, 
subjected  to  jungle-fires,  owing  to  their  remoteness  from  human  habitations.  They  gra- 
dually pass  into  the  lower  drier  hill-forests  in  such  a way  that  it  is  often  quite  impossible 
to  say  where  the  one  begins  and  the  other  ends.  But  where  they  are  much  exposed  to  the 
prevailing  winds  and  to  the  influence  of  weather,  they  appear  to  bo  more  abruptly  sepa- 
rated, and  the  distinguishing  line  is  therefore  conspicuous.  They  consist  chiefly  of  stunted 
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and  often  pygmean  trees,  up  to  30  (most  of  them,  however,  only  up  to  20)  feet  in  height,  witli 
very  short  stems  and  compact  and  usually  spherical  crowns  from  a glossy  yellowish  to  a brown- 
ish dark  green  colour,  shewing  numerous  gnarled  and  crooked  branches.  They  often  grow 
so  close  together  that  it  is  difficult  to  force  one’s  way  through  them,  and  during  heavy  gales, 
which  often  occur  at  these  heights,  this  dense  mass  of  a glossy  varied  foliage  is  curiously 
moved  by  the  wind  resembling  from  an  elevated  position  the  waves  of  a disturbed  sea. 
Owing  to  the  very  limited  area  in  Martaban  which  rises  to  such  an  elevation,  these  forests 
are  necessarily  of  very  small  extent.  On  the  summit  of  the  Nattoung,  one  of  the  highest 
peaks  in  the  Karen  hills,  they  are  cut  off  very  abruptly  at  the  unfavourable  situations 
giving  place  to  a scanty  shrubby  vegetation,  which  again  soon  passes  into  hill  pastures,  which 
will  be  described  in  the  sequel.  The  whole  top  of  a hill  (the  name  of  which  I have  unfortu- 
nately forgotten,  but  it  is  i think  the  same  as  Segako  hill  in  Dr.  Brandis’  map  of  Martaban), 
situated  about  2 or  3 miles  from  Nattoung,  and  probably  2 or  300  feet  higher  than  it,  is 
completely  covered  by  them. 

The  principal  trees  and  shrubs,  (for  it  is  not  easy  to  distinguish  here  between  the  two) 
as  observed  by  me  are  : Gaultheria punctata  ?,  Vaccinium  bracteatum  ? and  2 or  3 other  species, 
Andromeda  ovalifolia,  My  mine  semiserrata,  Anneslea  monticola,  Ternstroemia  Japonica  (stunted), 
Eurya  chinensis  and  E.  icallichiana,  Schima  Noronhce  ? (stunted,)  Pyrenaria  diospyricarpa, 
Erythroxylon  Eunthianum,  Pirns  Karensium,  Bucklandia populnea  (stunted),  Myrsine  semiserrata 
and  avenis,  Cornus  oblonga,  Symplocos  lucida  and  *S.  sulcata,  Rhododendron  formosum,  Quercus 
sp.  nov.  ? Castanca,  Myrica  sapida  (stunted),  Turpinia  Nepalensis  and  a few  others. 

Climbers  and  scandent  shrubs  still  occur  in  these  forests,  but  are  stunted  like 
the  trees.  Those  chiefly  noted  by  me,  are  Millettia  monticola , Brandisia  discolor , 
Embelia  floribunda,  Jasminum  attenuatum,  Smilax,  Rubus  rugosus  and  alpestris.  The  under- 
growth is  chiefly  composed  of  a low  Arunclinaria,  which  grows  often  so  dense  as  to  fill  up  the 
whole  space  between  the  trees  and  shrubs.  Further,  Ardisia  crispa,  Ecodia  gracilis,  Hypericum 
triflorum,  Strobilanthes  foetidissima , Osbechia  crinita  and  many  others.  An  erect  Smilax, 
Polystichum  aculeatum  and  a few  other  ferns  are  locally  very  frequent. 

Epiphytic  plants  are  here  numerous,  besides  a great  variety  of  Orchids  amongst  which 
a beautiful  Pleione  is  most  common.  Cyrtandraceae  are  also  not  uncommon,  and  there  are 
numerous  ferns. 

The  stems  and  branches  are  loaded  with  mosses  and  scalemosses,  amongst  which  dense 
patches  of  Ilymenophyliaceae  (chiefly  II.  exsertum  and  Javanicum)  are  interwoven.  During 
the  hot  season  however  these  shrivel  up  to  a certain  degree,  but  recover  with  the  first  show- 
er of  rain.  Here  it  is  that  shrubby  lichens  become  more  numerous  and  conspicuous,  and  a 
Peltigera  of  a peculiar  green  colour  is  seldom  missed  amongst  the  patches  of  moss. 

Lower  drier  hill-forests.  The  lower  drier  forests  are  rather  stunted  forests  of  a mean 
height  varying  according  to  exposure  and  to  the  degree  of  resulting  dampness  from  50  to 
80  feet.  The  trees  resemble  in  habit  somewhat  those  which  are  seen  in  the  Eug  or  low 
forests  of  the  plains.  They  occuy  nearly  all  the  exposed  ridges  from  4,000,  or  often  from 
3,000,  feet  and  upwards.  Jungle  fires  are  here  frequent,  but  not  regular.  While  in  the 
stuuted  forests  Ericineoe  formed  the  typical  constituents,  here  Ternstroemiacece  and  Cupuliferce 
prevail.  The  following  are  the  more  frequent  trees  : Ternstroemia  Japonica , Eurya  Chinensis 
and  Japonica,  Anneslea  monticola,  Saurauya  sp.,  Schima  Noronhce  and  oblata,  Pyrenaria  camelli- 
aflora,  Echinocarpus  sp.,  Turpinia  Nepalensis,  Bucklandia  populnea,  Nelitris  paniculata,  Sym- 
plocos polycarpa,  lucida  and  sulcata,  Cornus  oblonga,  Diospyros  fca/ci  ? Andromeda  ovalifolia 
Callicarpa  arborea,  Cinnamomum  sp.,  several  species  of  Tetranthera,  Daphnidium  caudatum  ? 
Aperula  polyantha  ? , Litscea  foliosa  and  other  Laurinece,  Betula  acuminata,  Helicia  excelsa 
Quercus  lenacarpa,  brevicuspis,  and  others,  Castanopsis  inermis  and  1 or  2 other  species, 
Pinits  khasya  passim,  Coffea  tetrandra,  Garcinia  anoma/a,  Myrica  sapida,  Pithecolobium  mon- 
tanum  ? , Albizzia  stipulata,  Dillenia  aurea,  Wendlandia  ligustrina,  Engelhardtia  serrata,  Rhus 
senvialata  ? , Nptapleurum  glaucum  and  hypoleucum , Macropanax  orcophilum  * , Olea  dentata 
Beilschmiedia  sp.  ? , Alstonia  scholaris  ? , Emblica  officinalis,  and  others. 

Of  palms  only  a stuuted  Chamaerhops  ( C . khasyana  ?)  occurs  here  but  scantily. 

A climbing  bamboo,  with  fruits  as  large  as  a woodapple,  is  frequent  here,  and  another 
beri’y-bearing  but  erect  species  is  locally  a prevailing  type.  In  the  lower  parts  bamboos  are 
still  more  prevalent,  and  two  gigantic  species  (wabo  and  kyellowa)  are  common  at  elevations 
below  4,000  feet. 

The  climbing  vegetation  here  I have  explored  but  little,  but  those  climbers  and  scandent 
shrubs  which  occurred  to  me  most  frequently  were  Mucuna  prurita  ?and  macrocarpa,  the  latter 
with  stems  nearly  as  thick  as  the  trees  themselves  upon  which  they  rest,  Rubus  rugosus, 
Millettia  ?,  Embelia  ribes  and  floribunda,  Clematissp.,  a species  of  Ampelopsis  (A.  Hima/ayaua  ?), 
3 to  4 species  of  Vitis,  a fine  Calamus  possibly  new,  Smilax  lanceaefolia,  Bauhinia  sp.,  Dalbergia 
velutina,  Cnestis  ignea  and  several  others. 

Of  shrubs  ami  halfshrubs  the  following  are  the  more  conspicuous — Linostoma  paucijlorum 
Melanthesopsis  J'ruticosa,  Melasloma  maiabathricum  (the  normal  form  with  longer  calyx- 
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scales),  Osibecltia  crinita  and  pulchella,  Rottlera  sp.,  Pteroloma  triquetrum  with  hairy  pods, 
Evodia  gracilis,  Inula  cappa,  Polygala  harensium,  Polygonum  chine  me,  Lespedeza.  .sp.  (near  L. 
eriocarpa),  with  beautifully  blue  flowers,  Daphne  pendula  ? and  involucrata,  Maoutia  Puya, 
Indigofer a uncinnata,  Desmodium  concinnum,  multiforum  ?-  and  gy routes,  Pueraria  Wallichii 
Flemmingia  semia/ala,  involucrata  and  micam , Artemisia  vulgaris  locally,  Senecio  densi floras, 
Vaccinium  2 to  3 sp.,  Brandisia  discolor,  Glerodendron  villosum,  Colquhounia  sp.,  Crotalaria 
ferruginca  ? and  Chinensis,  Dalbergia  velutina,  Psychotria  capitata,  Grumilea  elongata  ? Ixora  sp., 
Mussacnda  glabra,  Phyllodium  pulchellum,  Camellia  sp.,  Taber naymon tana  sp.,  Leea,  and  many 
others. 

An  arborescent  fern  with  a short  black  fibrous  stem  ( Breynia  insignis)  is  not  uncommon, 
especially  in  more  shady  localities.  Ptcris  aquilina,  Gleichenia  dichotorna  and  longissima  are 
the  more  prevailing  terrestrial  ferns,  along  with  Onychium  auratum,  Blechnum  orientate,  etc. 

The  ground  is  covered  by  grasses  and  other  plants  in  localities  where  the  forest  is  more 
open.  The  most  common  grasses  are  Arunclinella  sp.,  Spodiopogon  sp.,  Iletcropogon  sp., 
Andro.scepia  gigantea,  Panicum  montanum,  p/icatum,  Roylcanum,  etc.,  Trisetum  sp.,  and  in  lower 
regions  the  so-called  Teak-grass  ( Pollinia  tectonum  of  Brandis).  Besides  these  Batra- 
therum  sp.  ? , a Phragmitoid  grass,  Imperata  cylindrica , Thyssanolcena  acarifera,  are  locally 
not  uncommon.  Carex  baccans,  condensata  and  several  other  species,  as  also  Sclerice  are 
nowhere  to  be  missed. 

Associated  with  these  grasses  we  find  Hedyotis  polycarpa  ? and  ulmifolia  ? Polygonum 
Chinense,  Plcdranthus  striatus,  Smilax  sp.  erect.,  Sonerila  maculata,  Anaphalis  adnata,  Ophelia 
pulchella  ?,  Gentiana  pedicellata  and  marginata  t,  Ivnoxia  lasiocarpa,  Galium  asperifolium,  Stro- 
bilanthes  foetidissima,  Brandisii,  Karensium,  etc.,  Anisomcles  f,  Prenanthes  sp.,  Geniostoma  strobi- 
liferum,  Acrocephalus  capitatus,  Saussurea  del tonlca,  Alectra  Indica,  Drosera  peltata,  Myriactis 
Lepidagathis,  Lobelia  Wallichiana,  Ainsliaea  pteropoda,  Vernonia  cinerea,  Blumea  runcin- 
nata  and  (data,  Conyza  viscosula  and  absinthifolia,  Dumasia  sp.  near  I).  congesta,  Shuteria  vestita, 
Pogostemon parviflorum  and  strigosum,  Elsholtzia polystachya, Scutellaria  discolor, Achyrospermum 
densiflorum,  Leucas  ciliata,Smithia  conferta,  Commelyna  obliqua,  Cyanotis  fasciculata,  Gnaphalium 
ochroleucum,  Senecio  Griffithii  t,  Exacum  pter ant-hum,  Ophiorrhizophyllum  macrobotryum,  Didy- 
mocarpus  mollis,  Bupleurum  tenue,  Selinum  sp.?',  Viola  serpens,  Alpinia  nutans,  Pdiosanthes, 
Eulophia,  Pliayus,  Smilax  sp.  (near  S.  rigida),  Dianclla  montana,  Costus  speciosus,  Dichrocep- 
hala  latifolia,  Siegesbeckia  orientalis,  Viola  serpens  along  chouugs,  etc,  etc. 

The  trees  are  inhabited  by  numerous  mosses  and  scalemosses,  as  also  by  Lichens,  which 
latter  appear  here  especially  developed.  A long  Alectoria  depends  from  nearly  all  the 
crooked  branches,  and  shrubby  lichens,  like  Pcltigera,  Cladonia,  etc.,  now  make  their  appear- 
ance from  about  6,000  feet  elevation  and  upwards.  Numerous  and  beautiful  orchids,  large 
and  small,  ornament  the  stems  and  branches.  It  is  here,  that  we  first  meet  with  Cypri- 
pedium  (near  C.  villosum).  Oberonia,  Coelogyne,  Cryptochilus,  Eria,  numerous  Dendrobia, 
Pleione,  Vanda,  Saccolabium , etc.,  etc.  represented  by  numerous  species.  Amongst  other 
epiphytic  plants  deserve  to  be  mentioned,  a probably  new  species  of  Vaccinium,  and  Vacci- 
nium variegafum,  auriculatum,  and  loranthifolium,  Xyris  wallichii,  Centrostemma  multiflorum, 
Aeschynanthus  sp.,  Lysionotus  ternifolius,  Boyar,  etc.,  and  numerous  ferns,  such  as  Vittaria 
elongata?  and.  falcata,  Hymenophyllum  exsertum  and  Javanicum,  Asplenium  ensiforme,  norm  ale. 
Polypodium  lineare , normale,  rhynchophyllum  and  conjugutum,  Lycopodium  cdoefolium  and 
others. 

The  granitic  and  schistose  rocks  are  covered  by  lichens,  mosses  and  Selaginellae,  accom- 
panied by  little  annual  phanerogams,  such  as  Sonerila,  Xyris  icallichii  and  Bidymocarpus 
mollis,  along  with  several  grasses,  and  Asplenium  heterocarpuin,  planiculme,  and  australe, 
etc. 

Parasites  are  also  numerous  and  plentiful,  amongst  which  Loranthus  hypoleucus  with  its 
burning  red  flowers  and  Henslowia  heterandra  with  dark  green  foliage  quickly  attract  attention. 
A species  of  Viscum,  very  near  to  the  European  mistletoe,  is  often  seen  here.  On  the  roots  of 
trees  the  curious  Balanophora  globosa  is  conspicuous. 

As  in  European  forests  so  also  here  the  ground,  where  exposed,  affords  shelter  to  a 
number  of  acrocarpous  mosses,  like  Campylopus,  Pogonalum,  etc.  Funaria  hygromctrica  fvar. 
Nepalensis ),  true  to  its  habits  everywhere  in  the  world,  selects  recently  burnt  up  localities,  and 
as  jungle-tires  are  extensive,  so  is  its  distribution.  Terrestrial  lichens  also  appear  here,  such 
as  Baeomyecs,  Cladonia,  etc.,  but  not  so  frequent  as  in  the  pine  forests. 

b.  Pine  forests — The  Pine  forests,  called  from  a pine  ( Pinus  Khasya),  that  forms  the  greatest 
portion  of  it  arc  rather  local,  and  restricted  to  the  unfavourable  situations,  viz.  to  the  IS.  W. 
and  S.  slopes.  They  are  much  subjected  to  jungle-fires,  which  are  hero  destructive  in  the  ex- 
treme, often  burning  down  the  finest  trees.  Many  a burnt  down  trunk  of  a pine  may  hornet 
with  in  the  midst  of  the  forests  looking  from  a distance  like  a black  pillar. 

The  average  height  of  these  forests  is  70  to  80  feet,  sometimes  moro  ; but  along  much 
exposed  slopes,  very  much  less.  These  forests  are  very  open  and  almost  without  climber- 
vegetation.  It  is  seldom  that  we  find  really  pure  pine  forests ; they  are  moro  frequently 
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mixed  up  with  trees  from  the  drier  hill  forests.  As  a rule  the  upper  part  of  spurs  and  ridges 
is  covered  by  these  pine  forests,  but  the  ravines  and  deep  narrow  valleys  between  them  are 
occupied  by  drier  hill  forests.  It  is  almost  unnecessary  to  sum  up  the  leafy  trees  which 
associate  with  the  pines,  as  they  are  the  same  which  I have  summed  up  under  the  head  of 
drier  hill  forests,  but  I shall  note  here  a few  of  those  which  I met  moro  frequently  : Daphni- 
dium,  Aperula,  Helicia,  Albizzia  stipulata,  Pithecolobium  montanum  ? Wendlandia  ligustrina, 
an  arboreous  Vaccinium,  Andromeda  o rail  folia,  Myrsine,  Dillenia  anrea,Anneslea,  Eurya,Myrica, 
Tristania  Burmanica,  Engelhardtia,  Ternstroemia  Japonica , Turpinia  N< pale  ns  is,  etc.  Cha- 
maerops  Kliasyana  is  here  still  to  be  met  and  presents  a curious  sight  along  with  pine  trees. 

Of  shrubs  Linostoma  pauciflorum,  Melastoma  malabathricum,  Maoutia  Puya,  Lespedeza, 
Desmodinm,  etc.  occur  sparingly. 

A scandent  or  semiscandent  bamboo  with  berry-like  fruits  is  here  not  uncommon. 

The  ground  is  usually  densely  covered  by  the  fallen  needles  of  the  . pines,  so  much  so, 
that  no  vegetation  can  spring  up  except  scantily.  Burmans,  who  do  not  wear  shoes,  have 
the  greatest  difficulty  in  getting  over  such  localities,  and  even  to  a European  it  is  very  tire- 
some to  climb  up  such  ridges,  in  consequence  of  the  ground  being  rendered  slippery  by  those 
needles.  The  plants,  which  I met  growing  amongst  the  needles,  were  Senecio,  Inula  cappa, 
Dianella,  Lespedeza,  Panicum  montanum,  Imperafa,  Scleria,  Androscepia,  etc.  Of  ferns  Glei- 
chenia  dichotoma  and  longissima,  and  Pteris  aquilina  were  nearly  the  only  ones  I saw. 

Those  pine  forests,  which  are  mixed  up  with  leafy  trees,  have  the  ground  usually — al- 
though not  to  the  same  extent — covered  by  similar  grasses  and  shrubs,  as  in  the  dry  hill- 
forests. 

In  spite  of  the  greater  dryness  that  prevails  in  these  forests,  such  epiphytical  plants 
as  orchids,  asclepiads,  etc.  are  still  frequent,  and  some  of  them  characteristic.  Cryptogams 
are  also  numerous,  especially  the  lichens,  which  become  here  quite  conspicuous.  Baeomyces 
roseus  forms  often  large  rounded  patches  on  ground  destitute  of  vegetation. 

C.  — The  damp  hill-forests. 

The  damp  hill-forests,  ranging  from  about  3,000  to  6,000  feet  elevation,  so  much  resem- 
ble in  external  aspect  the  true  tropical  forests  of  the  plains,  that  they  can  be  distinguished 
from  them  only  by  the  occurrence  of  botanically  different  trees,  and  chiefly  by  tire  total,  or 
nearly  total,  absence  of  certain  plant-families,  such  as  Dipterocarpeae,  Meliaceae,  Sapindaceae, 
Dilleniaceae,  Sterculiaceae,  Anacardiaceae,  Lythrarieae,  and  Sapotaceae.  The  average  height 
of  these  forests  stands  little  below  that  of  the  tropical  forests,  and  jungle  fires  cannot  possibly 
enter  them,  so  dense,  and  moist  are  they.  The  formation  of  humus  is  therefore  undisturbed. 
These  forests  occur  only  along  favourable  situations  and  in  sheltered  valleys,  especially  along 
choungs. 

The  great  height  of  the  lofty  trees  composing  the  damp  hill  forests,  and  also  the  very 
short  time  I spent  in  them  when  passing  by,  renders  it  perfectly  impossible  for  me  to  give 
a correct  idea  of  the  nature  of  the  trees  that  grow  in  these  forests.  I therefore  can  note 
only  a very  few  of  them.  Quercus  (several  species)  and  Cupuliferous  trees  generally  seemed 
frequent,  Ilex  daphnephy lloides,  Ternstroemia  Japonica,  Bucklandia  populnea,  several  fig-trees 
Eugenia,  Laurineae,  Ostodes  paniculata,  Podocarpus,  Gynocardia  oaorata,  Diospyrus  sp.  and 
numerous  others. 

Of  smaller  trees  Turpinia  nepalensis,  Ginnamomum,  Litsaea,  Eriobotrya  notoniana, 
Calophyllum  polyanthmn,  Aceri  solobum,  Masa  Indica,  Rhododendron  Veitchianum  and  some- 
times Rh.  arboreum,  Spathodea  ignea,  Qarcinia  anomala,  etc. 

A semiscandent  bamboo,  not  unlike  in  foliage  to  Melocanna  baccifera,  is  often  met  with 
along  choungs  ; also  an  elegant  fern-tree  ( Alsophila  comosa)  of  20  to  25  feet  height,  and 
Pandanus  furcatus.  Except  a fine  Calamus  or  two,  I missed  (strange  to  say)  palms,  and  only 
at  lower  elevations  met  such  trees  as  Arcca,  IVallichia,  Arenga  saccharifera,  Garyota  ureas  and 
Licuala  peltata. 

Of  shrubs,  climbers,  etc.  I observed  during  my  run  through  these  forests : Rubus 
alpestris  and  Moluccanus,  Jasminum  attennatum,  Adenosacme  several  species  of  Smilax  as 
S.  lancecefolia  and  elegans,  Microtropis  gracinifolia,  Hoya  fusca,  a Vernonia,  Ardisia  crispa 
and  clliptica,  large  climbing  Fici,  Clematis  acuminata,  Solatium  membranaceum,  Strobilanthes 
lamioides , and  many  others. 

The  ground  is  usually  destitute  of  grass-clothing,  but  occasionally  small  patches  of 
Garex,  Scleria  elata  ? and  others  species  occur.  The  grass  is  locally  replaced  by  Ophiopogon, 
Peliosanthes  macrophylla  and  Molineria  capitulata,  all  of  which  are  plants  which  form  a pre- 
vailing type  of  the  low  vegetation  in  these  forests. 

Of  herbs  and  perennials,  which  are  often  very  numerous  and  luxuriant,  especially  along 
choungs,  the  following  may  be  mentioned  : Polygonum  sp  , Ainsliaea  Brandish  with  white 
flowers,  Polygonatum  punctatum,  (often  epiphytic),  Elatostemma  ficoides,  umbrosurn  and  an- 
other small-leaved  species  in  great  profusion,  two  species  of  Sonerila,  an  Arisaema,  and  many 
other  Aroideae,  Strobilanthes  penstemonoides , Begonia  barbata  and  laciniata,  Ophiorrhiza  em- 
it) 
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hence  ns,  Hypoxia  minor,  Disporum  sp.,  Sarcopyramis  nrpalensis,  Justicia  caloncura,  Brandis* 
and  sometimes  quadrifaria,  and  others. 

Of  terrestrial  ferns  occur  Polystichum  aculeatum,  Davallia  immersa  and  nodosa,  Pterin 
bi-and  quadriaurita,  Asplenium  ensifolium,  Gymnogramme  ellipticum,  Diacalpe  aspidioides,  two 
species  of  Selaginella,  etc. 

The  plants  creeping  or  trailing  round  the  stems  of  trees  are  chiefly  Piperaceae,  Aroidece, 
(especially  Scindapsus  and  Pot/ios),  Lygodium  pinnatifidum  and  polystachyum,  Acrostichum 
scandens  etc. 

Orchids  are  seldom  seen  here,  for  they  have  retreated  to  some  extent  to  the  upper  parts 
of  trees.  Mosses  and  scalemosses  cover  most  of  the  stems  in  dense  patches,  along  with  Hyme  ■ 
nophylla,  Vittaria  and  Polypodium,  Antrophium , etc.  as  also  Cyrtandracew,  etc.  On  account 
of  the  darkness,  lichens  are  again  rare,  but  epiphyllous  lichens  along  with  epiphyllous  scale- 
mosses  overgrow  the  leaves  of  shrubs,  etc.,  that  often  show  the  same  bluish  metallic  lustre, 
which  is  seen  in  the  tropical  forests. 

The  above  sketch  of  these  damp  hill-forests  does  not  give  a correct  description  of  them,  but 
comprises  only  the  results  of  observations  made  during  a short  run  through  them.  A proper 
exploration  of  these  forests  would  take  as  many  months  as  I have  spent  hours  in  them. 

BB.  Leafshedding  Forests. 

The  leafshedding  or  deciduous  forests  are  the  most  important  to  a forester  in  Burma, 
for  they  yield  the  most  valuable  timber  trees  of  the  country.  They  are  quite  or  nearly  quite 
leafless  during  the  dry  seasons,  but  many  of  the  trees  put  out  their  young  leaves  long 
before  the  rains  set  in.  The  shedding  of  leaves  of  the  various  trees  is  also  not  simul- 
taneous, nor  does  this  phenomenon  take  place  at  precisely  the  same  period  iu  each  of  the 
four  zones,  but  sets  in  later  in  damper  climates.  Junglefires  are  in  all  these  forests  more 
or  less  regular  and  re-occur  often  in  the  same  year. — The  varieties  of  these  forests  is  great,  and 
the  demarcation  between  those  varieties  often  very  obsolete.  However  the  three  chief  varieties, 
where  they  present  themselves  in  a pure  character,  are  well  marked,  and  the  impression 
which  an  “ Eng-dein”  (Eng  forest)  produces  is  not  easily  to  be  forgotten. 

These  three  chief  classes  ofleaf-shedding  forests  are  the  open  forests,  the  mixed  forests  and 
the  dry-forests. 

5.  Open  Forests. 

The  open  or  diluvial  forests  comprise  nearly  all  those  forests,  which  grow  chiefly  on  diluvial 
formations,  such  as  laterite,  gravelly  soil,  rocky  debris  and  even  stiff  clay  or  loam,  especially 
when  resting  on  impermeable  substrata.  These  forests  are  to  a botanist  the  most  interesting 
amongst  the  leaf-shedding  forests,  as  they  abound  iu  novelties  and  in  plants  peculiar  to  them 
alone.  Practically  they  appear  as  dry  and  more  or  less  stunted  and  crooked  forests,  at  present 
of  little  value  to  a forester,  except  the  Eng  tree  which  gives  a valuable  wood.  The  soil  is 
usually  unsuitable  or  nearly  so  for  rice  cultivation,  but  wherever  but  a comparatively  thin  layer 
of  clay  or  loam  overlies  the  laterite,  rice,  I am  informed,  does  grow  beautifully  aud  gives  a 60 
to  70-fold  harvest. 

As  the  trees  which  grow  here  stand  far  from  each  other,  these  forests  are  very  open  and 
sunny  and  the  vision  is  not  hindered  by  large  undergrowth  or  climbers,  for  the  latter  are 
reduced  to  a few  species,  which  often  lose  their  climbing  habits  to  a great  extent,  owing 
to  dryness  and  quantity  of  light. 

I have  distinguished  them  into  the  three  following  kinds,  vis. 

A.  Hill  Eng  forests,  which  are  not  represented  iu  Pegu,  but  are  frequent  in  the  east  of 
Sittang,  on  rocky  debris  and  laterite,  that  cover  the  lower  ridges  there. 

B.  Eng-  or  Laterite  forests,  so  called  from  a species  of  woodoil  tree  (Eng-),  that  is 
peculiar  to  them. 

0.  Low  forests,  which  much  resemble  the  former  but  are  usually  destitute  of  Eng  trees, 
and  offer  other  peculiarities. 

A.  Hill  Eng  forests. — These  forests  stand  in  a certain  relation  to  the  drier  hill-forests, 
and  transition  from  the  one  to  the  other  occurs  sometimes.  They  grow  chieily  amongst  debris 
of  metamorphic  and  schistose  rocks,  but  also  on  hill-laterito,  on  all  the  lower  outspurs  of  the 
Martaban  hills  towards  and  along  the  Sittang  river  up  to  2,000  feet  elevation.  They  resemble 
the  Eng  Forests  lower  down,  so  much,  that  in  external  appearance,  they  are  identical  with 
them.  A number  of  trees  aud  other  plants,  are,  however,  found  in  them,  whioh  though  they 
make  a distinction  will  1 fear  after  a longer  exploration  of  transitional  forests  finally  redueo 
this  variety  of  fores ts  to  a simple  modification  of  Eng  forests.  There  are  many  difficulties 
with  which  one  has  to  struggle  in  classifying  forests,  and  it  is  only  after  long  experience  that 
the  true  characteristic  features  of  a variety  of  forest  can  be  fixed.  1 cannot  but  quote  hero. 
Dr.  Brandis’  own  words  (Selections  of  Government  of  India,  No.  XXXII.  Report  on  Attaran 
forests  for  1860,  p.  37 ) relative  to  these  difficulties  : “ Hesitation  therefore  iu  submitting  reports 
on  a subjoct  (character  of  forests)  the  very  principles  of  which  have  yet  to  be  deve- 
loped may  appear  excusable.  Their  investigation  unavoidably  involves  many  questions  of 
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a purely  scientific  nature,  and  it  is  not  always  possible  to  determine  beforehand  the  extent 
of  time  required  for  a satisfactory  completion  of  researches  of  that  nature.” — These  are  words 
which  ought  to  be  carefully  weighed  by  those  who  believe,  that  one  has  simply  to  take  out  his 
notebook  and  to  write  down  the  names  of  trees,  etc.  that  surround  him.  A correct  understand* 
ing  of  forests  implies  discrimination  between  characteristic  and  accidental  constituents. 

The  average  height  of  the  trees  here  is  variable,  ranging  between  30  to  60  feet.  Most  of  the 
trees  that  will  be  enumerated  hereafter  under  the  head  of  Eng  forests  are  also  found  here,  but 
those  which  occur  more  frequently  are  the  following : Tristania  Burmanica,  Anneslea  fragrans, 
Engelhardtia  serrata,  Dipterocarpus  gonopterus,  and  obtusifolius  (also  1).  luberculatus  is  not 
missed),  Quercus  semiserrata  Brandisiana , Buncana  and  annulata,  Lantana  arborea,  DiUenia 
augusta,  Melanorrhoea  glabra,  Castanea,  Dalbercjia  cultrata,  Vitex  sp.,  Pentacme  Siamensis,  Kydia 
calycina,  Wendlandia  sp.,  B/iussp.,  Randia  erythroclada,  Schima,Xylia  dolabriformis,  Olea  dentata, 
Vernonia  volkamericefolia,  etc. 

The  shrubby  and  perennial  vegetation  is  almost  the  same  as  in  the  Eng  forests,  and  so 
are  the  few  climbers. 

Of  herbs,  etc.,  we  meet  frequently  with  Urena  lobata,  Lepidagathis  hyalina , Blumca  flava 
etc.,  Lygodium,  Knoxia  lasiocarpa,  Acrocephalus  capitatus,  Scleria  lithosperma,  Ophiurus  corym- 
bosas  ? Arundinelia  sp.,  Inula  cappa,  Eugenia  sp.,  (thabyay  pyoo)  Vernonia  rigiophylla,  Des- 
modium  gyroides,  Exacum  pteranthum,  Mitreola,  Crotalaria  neriifolia  and  albida,  Flemmingia 
lati/olia  ? and  involucrata,  Hedyotis  galioides,  Tropidia  curculigoides,  etc. 

Orchids,  epiphytical  on  trees,  along  with  ferns  are  almost  the  same  as  in  the  Eng  forests. 
Mosses,  etc.,  are  scarce,  but  lichens  abound,  especially  the  cortical  ones  ; there  are  however 
but  few  stone-lichens. 

B.  Eng  or  Laterite  Forests. — These  forests  grow,  as  the  name  already  indicates,  chiefly 
on  laterite,  but  occur  also  on  other  diluvial  formations  in  a less  developed  form.  These 
diluvial  formations  are  composed  chiefly  : 

(1.)  Of  a yellowish  loose  clayey  sand  soil. 

(2.)  Of  a reddish  or  rather  rusty  coloured  sand  soil,  mixed  with  ferruginous  clay. 

(3.)  Of  a yellowish  heavy  stiff  clay. 

(4.)  Of  gravelly  laterite  with  silica  pebbles  and  debris. 

(5.)  Of  a pinkish  coloured  silicious  gravel  (especially  in  Prome). 

(6.)  Of  laterite  rock,  covered  by  flying  fine  sand. 

(7.)  Of  vesicular  or  cavernous  ferruginous  heavy  laterite-rock,  enclosing  pebbles  of  silica 
or  other  rocks  (in  the  latter  case  similar  to  almond-stones  and  more  or  less  disintegrated. 

(8.)  Of  a fine-grained  angular  ferruginous  sand-stone  ? or  shales  ? (especially  in  some 
localities  of  the  Rangoon  district). 

The  depressions  in  these  lands  are  usually  filled  up  with  fine  loose  sand,  clay  or  loam, 
and  are  probably  inundated  during  the  rains.  Such  places  are  then  overgrown  chiefly  by 
grasses  and  sedges  of  a character  which  I denominate  jungle-pastures  (cf.  10,  a).  The 
average  height  of  these  forests  is  variable,  depending  chiefly  upon  the  depth  of  the  substratum. 
In  pure  laterite  it  is  depressed  to  30  to  40  feet  while  an  admixture  of  a clayey  or  loamy  soil 
causes  the  Eng  trees  to  grow  up  to  a height  of  70  to  80  feet.  Most  of  the  trees  show  dark- 
ashgrey  or  blackish  stems,  usually  covered  by  a very  brittle  cracked  and  tabulated  thick 
bark.  With  the  exception  of  Eng  and  a few  others,  the  trees  are  usually  more  or  less  crooked, 
and  many  have  the  branching  of  their  crowns  gnarled  and  crooked,  and,  I might  say,  unpro- 
portionately  thick  and  ungraceful.  All  these  give  to  these  forests  a peculiar  aspect, 
and,  when  growing  on  pure  laterite,  they  possess  to  a great  extent  the  habit  of  those  alpine 
stunted  forests,  which  are  exposed  to  prevailing  storms.  The  principal  tree  is  here,  as 
already  mentioned,  the  Eng  or  Ein  tree  ( Dipterocarpus  tuberculatus),  but  this  tree  is  not 
necessarily  present  in  all  localities,  for  there  are  many  so  called  Eng-forests  without  a single 
Eng  tree  in  them.  Where  however  laterite  is  exposed  and  forms  a cavernous  glazy  rock, 
Eng  is  the  prevailing  tree.  Of  the  other  trees,  which  occur  in  larger  numbers,  the  follow- 
ing are  the  more  important : DiUenia  pulcherrima,  Shorea  leucobotrya,  Pentacme  Siamensis, 
Walsura  mllosa,  Lophopetalum  icallichii,  Zizyphus  rugosa,  Buchanania  latifolia,  Melanorrtuea 
usitata,  Symplocos  racemosa,  Diospyros  Birmanicus,  Myrsine-lucida  Phyllanthus  ( Emblica ) 
macrocarpa,  Aporosa  macrophylla,  and  villosa,  Dalbergia  cultrata,  Xylia  dolabriformis , Wcnd- 
landia  tinctoria,  Nauclea  cordifolia,  Terminalia  tomentella  (pangah),  Careya  arborea,  Lager- 
strcemia  macrocarpa,  Strychnos  nux  vomica,  Heteropanax  fragrans,  Odina  wodier,  Pterocarpus 
Indicus  rare,  Terminalia  alata  (tomentose  toukkyan),  several  Randiie,  Gardenia,  such  as 
G.  pomif era,  suavis  etc.,  a Stcrculia,  Eugenia  Jambolana  ? ,Schleichera  trijuga,  etc.,  etc. 

Also  one  or  two  stray  trees,  characterestic  of  lower  mixed  forests,  are  found  here,  and  the 
teak  tree  forms  on  a pure  laterite  spur  near  Karway  on  the  Sittang  an  almost  pure  but  small 
forest,  partaking  quite  the  habits  of  other  trees  growing  on  laterite. 

On  gravelly  soil  we  find  in  the  Prome  district  many  other  peculiar  trees  along  with 
the  above,  such  as  a new  species  of  Leucomeris,  a Tetranthera,  Dipterocarpus  obtusifolius , a 
stemless  Cycas  ( C . Siamensis),  Iliptage  arborea,  Rhus  paniculata,  Gardenia  turgida  and 
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dasycarpa,  Flacourtia  sapid  a,  and  many  others.  These  may  probably  be  immigrants  from 
tlio  Ava  Flora,  with  which  I am  unfortunately  only  imperfectly  acquainted. 

Besides  these  prevailing  trees  we  meet  locally  with  other  trees  which  are  peculiar,  be- 
cause they  are  restricted  to  these  or  similar  diluvial  forests,  and  occur  nowhere  in  conspi- 
cuous quantities  : they  are  sporadic  and  endemic  at  the  same  time.  Such  are  for  instance  An- 
neslea  fragrans,  Tridesmis  pruniflora,  Ochrocarpus  Siamensis,  Tristania  Birmanica,  and  ' such 
like. 

Most  of  the  trees  in  these  forests  flower  during  the  hottest  time  of  the  year,  when 
destitute  of  leaves,  and  a lovely  sight  it  is  to  see  the  crowns  of  many  trees  at  the  same  time 
enveloped  iu  red,  white,  and  yellow  blossoms,  while  all  around  is  barren,  and  hardly  a green 
leaf  is  visible  for  miles.  Of  bamboos  there  are  only  teiwa  ( Bambusa  tnlda)  and,  chiefly  in  the 
Promo  district,  myiuwa  ( Bamb . stricta),  but  these  are  very  common,  especially  along  the  out- 
skirts of  these  forests.  Of  palms  the  only  one  I met  with  was  a stemless  date  palm  (Phoenix, 
ncaulis) , but  this  is  frequent  enough.  The  heart  of  it  is  a vegetable  much  sought  after  by 
Burmans.  The  shrubbery  is  meagre  and  often  low,  consisting  chiefly  of  TJvaria  ferruginea, 
Thespesia  Lampas,  Micromelum  hirsutum,  Ochna  fruticulosa,  Leea  pumila,  Strobilanthes  phyl- 
lostachya,  glaucescens  and  auriculatus,  Barleria  cristata,  Ncuracanthus  tetragonostachyus, 
Premna  hirta,  Indigo/era  atropurpurea,  and  Brunonis,  Desmodium  polycarpum,  Flemmingia 
semialata  and  cordifolia,  Bauhinia  acuminata,  Ixora  subsessilis,  Phyllodium  pulchellum,  Sau- 
ropus  sp.,  Desmodium  triquetrum , Vernonia  rigiophylla,  Inula  poly gonat a and  cappa,  etc.  Most 
of  these  are,  however,  no  true  shrubs,  but  rather  large  perennials  and  sometimes  annuals. 

Climbers  are,  as  above  alluded  to,  scanty  and  often  resemble  erect  shrubs  with  a ten- 
dency to  climb.  They  are  nearly  all  of  such  kinds  as  grow  in  the  drier  mixed  forests  from 
whence  they  have  probably  intruded,  without  finding  here  a congenial  substratum.  Such 
are  Otosemma  extensa,  Zizyphus  oenoplia,  Colabrina  asiatica,  Breweria  e/egans  ? Cocculus 
villosus,  Zehneria  umbellata,  Bttiea  superba,  Embelia  villosa,  some  Ipomoeae  and  Argyraia,  etc. 

The  herbage  of  the  ground  is  either  scanty  in  the  extreme,  the  reddish,  yellowish,  or 
white  soil  being  exposed  in  all  directions,  or  more  usually  numerous  herbs  and  perenuials 
in  company  with  andropogonous  grasses  and  sedges  loosely  cover  the  surface,  without  being- 
crowded,  except  in  clayey  or  loamy  moulds  and  depressions.  The  chief  plants  which  are 
nearly  equally  distributed  all  over  the  diluvial  forests  are  : Sid  a carpinifolia  and  rhombi- 
folia,  and  Mysurensis  ? , Urena  lobata  and  speciosa , Triumfetta  angulata,  Nchonia  origanoi- 
dcs  along  with  a very  large-leaved  variety,  Ebermeyera  Maclellandii,  and  diffusa,  Hygropliila 
salicifolia,  Barleria  poly tricha,  Lepidagathis  incurva  and  mucronata,  Justicia  decussata,  Borreria 
lasiocarpa,  Spermacoce,  Aneilema  .scapijiorum,  Gynura  sinuata  ? , several  terrestrial  orchids, 
as  Peristylus,  Microstylis,  etc.  Microrhynchus  glaber,  Cephalostigma  paniculatum,  Exacum 
stylosum,  Canscora  Schultesii,  Pterostigma  cap  it  at  um,  Limnophila  conferta,  Vandellia  mollu- 
ginoides,  Buchnera  tetrasticha  and  cruciata,  Sopubia  stricta,  Anisomeles  ovata,  Leucas  mol- 
lissima,  G/obba  expanse  ? , Grotalaria  alata,  acicularis,  calycina  and  linifblia  ? , Uraria 
crinita  and  hamosa,  Alysicarpus  bupleurifolius  ? , Dunbaria  mollis,  Eriosema  Chinense,  Cassia 
mimusoides,  Blumea  flava,  racernosa,  etc.  Rungia  pectinata,  Costus  speciosus,  Osbeckia  Chinensis, 
several  species  of  Eriocaulon  and  Xyris,  Mitrasacme  Indica,  Hitchenia  sp.,  Ammannia  multi- 
flora  etc.  etc.  The  grasses  are  chiefly  Scleriae,  Rhynchospora  Wallichiana  and  Prcscottiana 
Lipocarpha  sphacelata,  Cyperus  niveus,  Eragrostis  plumosa,  Brownei,  Zeylanica,  etc.,  Haemar- 
thria,  Ophiurus,  Muelilenbeckia  ? , Dimer ia , Antisthyria,  Cymbopogon,  Schizachyrium  brevi- 
folium,  several  species  of  Andropogon  and  Iscliaemum,  Pollinia,  Sctaria  glauca,  Chrysopogon 
Gryllus,  Rottboellia,  Hymenachne  Indica,  Panicum  any ustatum , etc. 

Of  ferns  may  be  seen  Adiantum  lunulatum,  Cheilanthes  varians,  farinosa  and  tenuifolia, 
Ncphr odium  filix  mas  var.  cochleata. 

As  we  travel  through  these  forests,  we  alight  often  upon  patches  of  solitary  plants, 
which  turn  up  from  time  to  time,  of  such  beauty  or  rarity,*  that  they  richly  compensate 
a botanist  for  the  long  and  hot  walk  he  has  to  undertake  to  get  at  them.  Here  are 
Solomonia  longiciliata,  Chloranthus  insignis,  Ncuracanthus  grandiflorus  and  subuninervius 
Poly  gala  leptalea,  Eulophia,  Aneilema  spectabile,  etc.  ; there  we  see  a few  plants  of  Oleandra 
Cummingii,  a probably  new  and  almost  erect  Lygodium,  a hairy  dull  yellow  Gynura,  Drosera 
peltata  and  Burmanni,  Sonerila  tenera,  Blinkworthia  lycioides,  and  others,  again  we  come 
through  a profusion  of  a large  new  species  of  Knoxia,  Smithia  grandis,  a hairy  new  species  of 
Cassyta,  a probably  new  sp.  of  Clausena,  Linostoma  Siamense,  Artabotrys  Kurzii  or  wo  find 
in  the  vesicular  holes  of  laterite  rocks  in  sheltered  places  a curious  new  genus  of  Aroidcae 
with  snow-white  spathes,  ( Hapaline  Benthamiana ) or  the  little  plants  of  an  Ariopsis. 

During  the  hot  season  a number  of  gaudy  coloured  flowers  spring  up,  making  truly  a 
flower  garden  of  the  blackened  burnt  ground.  Such  are  especially  Scitamincae  and  Am  ary  l- 

* Similar  to  what  we  experience  in  wandering,  for  example,  over  the  sterile  and  monotonous  heath-lands  of 
Southern  Bavaria,  etc.,  where  we  meet  at  great  distances  here  a patch  of  Adonis  vemalis,  there  one  of 
Pulsatilla,  etc.,  etc. 
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< ideac,  as  Raempferia  Candida , and  Parishii,  Curcuma  rubescens  ? , Crinnm  sp.,  Gaslrochihcs 
Hcmiorchiis  Birmanica,  Gynura,  etc.,  besides  Ochna  suffruticosa  and  such  like  stainless  dicotylids. 

The  trees,  owing  to  their  coarse  fissured  bark,  are  especially  fitted  for  the  support  to 
epiphytical  plants,  and  these  are,  therefore,  developed  hero  to  a degree,  which  would  appear 
quite  extraordinary,  were  it  not,  that  they  comprise  mostly  such  plants  as  need  light  rather 
than  dampness  for  their  development.  A host  of  orchids  make  their  appearance,  flowering 
at  the  height  of  the  hot  season  ; when  they  exhibit  the  splendour  of  their  blossoms  in  a most 
wonderful  manner  almost  unknown  in  evergreen  forests.  Dendrobium  anceps,  Dalhousiea- 
num,  aggregation,  hedyosmuin,  barbatulim , cretaccum,  chrysotoxum,  formosum,  moschatum, 
nodatum,  etc.,  Eriae,  Ac. rides  odoratum,  Bolbophyllum,  Saccolabia , Vanda  teres,  Bensoni,  coeru- 
lescens,  Cymbidium,  etc.  etc.  are  frequent  every  where.  In  fact  the  most  peculiar  orchids  are 
restricted  to  these  and  other  drier  forests  exposed  to  the  sun,  while  such  as  are  identical  or 
nearly  allied  with  Malayan  forms  occur  only  in  the  evergreen  forests,  and  more  especially 
in  the  hill  forests. 

Dischidia  mumrnularia  and  several  Uoyae,  along  with  Drymoglossum,  Niphoboli  and 
Platycerium  are  the  chief  plants  on  the  trees.  Mosses  are  scarce,  a JIacromitrium  and  a Leuco- 
blepharum  being  the  chief  ones  on  the  trees,  while  Garckca  phascoules  is  the  most  common 
on  the  ground.  Lichens  are  here  plentiful  and  many  of  them  are  very  remarkable  species. 

C.  Low  forests. — These  resemble  in  every  respect  the  former,  but  differ  from  them  essen- 
tially in  the  following  points:  They  are  greatly  mixed  up  with  trees  of  the  lower  mixed 
forests  and  grow  like  these,  not  on  a rocky  or  stony  ground,  but  on  clay  or  loam,  resting 
most  probably  on  impermeable  strata  of  diluvium.  The  ground  is  rather  densely  covered 
by  long  and  stiff  grasses  and  the  Eng  tree  is  seldom  found  here.  The  soil  is  either  a very 
heavy  stiff  and  usually  yellowish  clay  or  loam,  on  which  Andropogonous  grasses  chiefly 
spring  up,  or  a grey  alluvial  clay,  on  which  Imperata  cyliudrica  is  often  the  chief  grass 
which  grows.  They  might  therefore  be  distinguished  into  two  groups,  the  former  occurring 
chiefly  along  the  western  slopes  of  the  Yomah  from  Thonsay  southwards,  while  the  other 
is  peculiar  to  the  lands  adjoining  the  eastern  slopes  of  the  Yomah  from  the  Koon  Choung 
to  near  Pegu.  But  as  they  contain  almost  the  same  trees  and  herbage,  I treat  them  under 
one  and  the  same  head. 

The  height  and  growth  of  the  trees  is  the  same  as  in  the  Eng  forests,  and  when  I say 
that  they  are  a combination  of  the  lower  mixed  forests  and  the  Eng  forests,  I give  them  their 
true  character.  Here  are  to  be  found  nearly  all  the  trees  of  both  these  varieties  of  forests,  and 
not  rarely  teak,  Eng  and  myaya  ( Grewia  microcos)  are  seen  growing  side  by  side.  Even  Homa- 
lium  tomentosum  which  so  pertinaciously  avoids  diluvial  formations,  is  found  here  occasionally. 

The  following  kinds  of  trees  are  also  to  be  found  associated  with  the  above  : Miliusa  ve- 
lutina,  Walsura  villosa,  Daphnidium,  argenteum,  Albizzia  lucida,  Anogeissus  acurninatus,  Aporosa 
macrophylla,  Symplocos  racemosa,  several  species  of  Randia  and  Gardenia,  Aporosa  villosa 
Zizyphus  rugosa,  Nauclea  Brunonis,  Dillenia  pcntagyna  and  pulcherrima,  Strychnos  nuxvomica , 
Xylia  dolabriformis,  Holarrhena  pubescens,  Da/bergia  cultrata,  and  1). purpurea  (thitpoh) ; Termi- 
nalia tomentella  ( pangah),  Odina  wodier,  Pterospermum  semisagittatum,  Terminalia  Belerica 
Lagerstroemia  macrocarpa  and  L.  flos  reginae,  Cinnamamum  obtusifolium  ? , Antidesma 
diandrum,  Emblica  officinalis,  Cureya  arborea,  Grewia  microcos,  Terminalia  alata  and  crenulata, 
Lophopetalum,  etc. 

As  in  Savannah  mixed  forests,  so  also  here  in  these  low  forests,  certain  trees  become  pre- 
valent to  the  exclusion  of  the  greater  part  of  their  usual  companions,  and  we  meet  with 
Dalbergia  cultrata  (Yind-yke)  Terminalia  alata  (toukkyan),  Strychnos  nux-vomica  (Khabouug) 
forests,  etc. 

Bamboo  is  very  subordinate  here,  but  groups  of  wapyoogeley,  teiwa,  tinwa  and  myinwa 
are  met  with. 

Climbers  are  here  more  numerous,  without  however  impairing  the  openness  of  the  forest. 
They  are  all  such  as  grow  in  the  Eng  or  lower  mixed  forests,  as  for  example  Butca  superba, 
Sphenodesma,  Otosemma  macrophylla,  Calycopteris  Roxburghii,  etc. 

The  undergrowth  is  composed  of  rather  high  but  meagre  grasses,  amongst  which  the  follow- 
ing prevail : Ischaemum  bijugum  and  obliquivalvis  ? , Andropgon  pertusum  ? , Gryllus,  and  many 
other  species,  Leptochloa  ? , Eragrostis  Brownei,  rubens  and  2 or  3 other  species,  Coix  heteroclita, 
Pollinia,  Androscepia  gigantea,  Hymenaclime  Indica,  Panicum  angustatum,  Chloris  digitata, 
Ophiurus  perforatus,  polystachyus  f , etc.,  Scleria  lithosperma,  Haemarthria  ? , Dimeria,  Aris- 
tida  setacea,  Anthistyria,  Gymbopogon,  Schizachyrium  brevifolium,  Cyperus  Silhetensis,  niveus, 
etc.  Panicum  brizoides,  and  others.  When  Imperata  cyliudrica  is  the  principal  grass,  few 
others  spring  up  with  it. 

Amongst  the  grasses  grow  numerous  perennials  and  half  shrubby  plants,  such  as,  Flem- 
mingia  involucrata,  strobilifcra  and  1 or  2 other  species,  Crotalaria  alata,  acicularis,  sessiliflora 
calycina,  linifolia,  and  albida,  Teramnus  mollis,  Dunbaria  mollis,  Cassia  mimusoides,  a lfabc- 
naria  with  yellow  flowers,  Gloriosa  superba,  Ophiopogon  Wallichii,  Pterostigma  capitatum  ? , 
Sida  rhombifolia  and  carpmifolia,  TJrena  rigida  and  spcciosa,  Micromelum  hirsutum , Osbcckia 
11 
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Ckinensis,  Nekonia  origanoides , Ebermeyera  Mac/ellandii  and  diffusa,  Slrobilanthes  glaucescens 
and  phyllostachya,  Neuracanthus  tetragonostachyus , Uraria  hamosa,  Sopubia  strictu,  F l<‘ ai- 
ming ia  lineal  a , Desmodium  polycarpum , triquetrum,  pulchellum , trichocaulon  ? , and  triflorum, 
Judicia  dectmata,  Teplirosia  purpurea,  Urena  lobata,  Ageratum  eonyzoides,  Vernonia  cinerea, 
Lrpidagathis  recur  on,  Phaylopsis , Lygodium  pinna-turn,  Knoxia  lasiocarpa,  Acroceplialus  capitatus, 
Triumfetta  angulata,  Costas  speciosus,  Xyris,  Eriocaulon,  Impatiem  Ckinensis,  Ardisia  Wallichii, 
Lepidagathis  mucronata,  Phrynium  parviflorum  ? , Asparagus  acerosus,  Lera  2 or  8 species,  Blu- 
mea  t lava  and  several  other  species,  Musa  rubra,  Alpinia  Allughas,  etc.  etc. 

The  epiphytical  vegetation  is  hero  much  the  same  as  in  the  Eng  forests. 

These  low  forests  shew  many  transitions  into  lower  mixed  forests  along  their  lines  of 
contact,  and  it  is  often  very  difficult  to  distinguish  between  the  two. 


6. — Mixed  forests. 

Under  this  heading  I comprise  a variety  of  forests,  which  grow  chiefly  on  permeable 
substrata,  such  as  alluvial  and  sandstone  formations.  These  differ  from  the  open  forests 
amongst  other  things  in  their  general  aspect  and  in  the  height  and  growth  of  the  trees,  as  also 
in  the  prevalence  of  climbers.  They  comprise  more  than  half  of  the  area,  which  I comprise 
under  the  denomination  of  Pegu.  They  are  at  the  present  time  most  important  to  a forester, 
but  at  the  same  time  are  most  difficult  to  subdivide  into  marked  varieties.  I shall  how- 
ever try  to  overcome  some  of  the  difficulties  by  taking  these  varieties  of  mixed  forests  in  as 
extended  a sense  as  possible.  I divide  them,  therefore,  into  the  two  following  divisions, 
each  of  which  will  be  subdivided  again  under  its  respective  headings  : — 

a.  Alluvial  mixed  forests. 

b.  Upper  mixed  forests. 

A. — Alluvial  mixed  forests.  These  forests  occupy  chiefly  the  alluvial  plains  from  the 
base  of  the  lulls  to  the  banks  of  the  larger  rivers.  Towards  the  Irrawaddi,  Sittang  and 
other  large  rivers  they  assume  the  character  of  savannahs  while  towards  the  hills  they  gra- 
dually pass  into  the  upper  mixed  forests,  especially  when  growing  in  shallow  alluvium  resting 
on  sandstone.  They  are  of  a moister  character  than  the  upper  mixed  forests,  and  therefore 
are  richer  in  trees  and  climbers,  but  lower  in  growth  and  much  poorer  in  bamboo-growth. 
Ivyattounwa  and  wayah  are  rarely  if  ever  seen  in  true  lower  mixed  forests,  and  a number 
of  small  herbs,  indicative  of  a greater  dryness  and  more  light,  are  here  wanting  or  at  least 
are  very  rare.  I shall  consider  these  forests  under  the  following  headings  : — 
an.  Lower  mixed  forests. 
bb.  Savannah  forests. 
ec.  B<ach  jungles. 

aa.  Lower  mixed  forests.  These  forests  are  distinguished  from  the  low  forests  with 
which  they  often  alternate,  or  grow  side  by  side,  chiefly  by  the  absence  of  trees  character- 
istic of'  laterite  forests,  and  by  the  absence  or  scarcity  of  auy  dense  grass-clothing  of  the 
ground.  Their  general  aspect  is  also  greatly  different,  being  more  closed  by  numerous 
climbers  and  creepers.  The  average  height  of  these  forests  rises  to  about  70  to  .80,  and  some- 
times up  to  100  feet,  in  fact  they  bear  a great  resemblance  to  the  upper  mixed  forests,  especially 
when  in  these  latter  the  bamboo  have  died  off  and  burnt  down.  The  principal  trees  here 
are  Dillenia pentagyna,  Cratoxylon  neriifolium,  Kydia  ealyeina,  Bombax  malabaricum,  Sterculia 
colorata,  Pterospermum  semisag ittatum,  Garuga  pinnata,  Schleichera  trijuga,  Mangifera  sp., 
Odina  wodier,  Spondias  pinnata,  Carallia  integer rima,  Tenninalia  tornentella,  Be/erica,  pyrifolia 
and  crenulata,  Anogeissus  acuminatus,  Lagerstroemia  flos  reginae,  tomeutosa  ( laizah ),  and 
villosa  (tsoumbelay),  Homalium  tomentosum,  Diospyos  ehret  hides  and  cordifolia,  Spathodea 
stipidata,  and  Rheedei , Heterophragma  adenophylla,  Stereospermum  snaveolens,  Calosanthcs  Indica, 
Antidesma  diandrum,  Emblica  officinalis,  Albizzia  odoratissima  and  procera,  Naiwlea  Brunonis , 
diversifolia  and  cordifolia,  Ficus  cuneifolia  and  hispida,  as  also  some  species  of  the  Urostigma 
section,  Vita v Lencoxylon  f Cassia  Fistula,  Strycknos  nux  vomica , Carcya  arborea,  Bar  ring  tonia 
ucutanyula,  Bandia  and  Gardenia  sessili/lora,  ergthroclada,  etc. 

Locally  more  or  less  common  are  : Miliusa  veluitina,  Garcinia  cowa,  Eriolaena  Candollii, 
Berry  a mollis,  Grewia  laevigata  and  microcos,  Hiptage  Bengalensis,  Bursera  serrafa,  Casearia 
canzia/a,  ILeptapleurum  venulosum,  Ileteropanax  fragrans,  iSchrebera  swietenioides,  HoUarrhena 
pubescens,  Vitexpubescens,  Phyllanthus  coccineus,  Cinnamomum  obtusfolium , Btiedclia  retusa, 
and  B.  tomeutosa,  Dalbergia  cult  rata,  and  purpurea  (thitpoh),  Bauhinia  Ma/abarica  ? , X glia, 
dolabriformis,  Nauclea  tcallichiana  and  sericea,  Bandia  uliginosa  and  1 or  2 other  species, 
Glochidion  sp.,  Ficus  cordifolia,  Croton  oblong  if  b/ium,  Acacia  catechu  towards  Promo  district, 
Crgpteronia  pan iculata,  Eugenia  Jambolana,  Albizzia  lucula,  Dalbergia  ora li fol-ia  (madama), 
Gmelina  arborea,  Hymenodictyon  thyrsiflorum  ? , Dillenia  parrifiora,  Kydia  ealyeina,  Baccaurea 
sap'il  a,  Derr  is  robusta , etc. 
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Of  bamboo  are  chiefly  to  be  found  tinwa,  wapyoogelay  and  teiwa,  and  towards  the 
Prome  district  myinwa.  The  shrubbery  is  formed  of  Thespesia  Lampas , Grewia  hirsuta, 
Pretnna  macrophylla.  and  amplectens,  Clerodendron  scrralum  ? , Sauropus  albicans , and  Ccra- 
togynum,  Phyllanthus  simplex  f , Baliospermum  montanum,  *2  species  of  Calami  (kane  nee  and 
kane  ga),  Desmodinm  cephaloles,  triquetrum,  polycarpum  and  pulchellum,  Flemmingia  congesta , 
strobilifera,  etc.,  Grumilca  elongata  in  moister  localities,  Uelicteres  plebeja,  Ardisia  ivallichii, 
etc.,  etc. 

Amongst  climbers  the  most  conspicuous  are  Bufoa  superba,  Spatholobus  Roxburghii, 
Gnetum  scandens,  Eutada  purshaeta,  Naravelia  Zeylanica,  Uvaria  macrophylla,  Stephania 
hernandifoha,  Buettneria  pilosa,  Cardiopteris  lobata,  Cclastrus  paniculatus,  Zizyphus  oenoplia , 
Colubrina  Asiatica,  Gouania  leptostachya,  Vitis  Linnaei,  adnata  and  other  species,  Otosemma 
macrophylla,  Paederia  tornentosa , Smilax  prolifer  a,  Caesolpinia  Bonducella,  sappan  and  mimu- 
soules,  Mezoneuron  enneaphyllum,  Acacia  pinnata,  Dalbergia  stipulacea,  Pueraria  tuberosa, 
Phaseolus  grandis,  Mucuna  prurita  and  another  species,  Dolichos,  Scindapsus  officinalis,  Abrus 
precatorius,  Briedelia  stipulates,  Pottlera  repanda,  Congea  tornentosa,  Aristolochia  Indica,  Sym- 
phorema  involucrata,  Sphenodema  unguiculata,  Combretum  ovale,,  squamosum  and  extension, 
C aly  copter  is  Ronburghii,  Luffia  cylindrica,  Zehneria  umbellata,  a climbing  species  of  Heptap- 
leurum,  Thunbergia  laurifolia,  Streptocaulon  extension  and  tomentosurn,  Fagraea  crassifolia, 
Argyreia  capitata,  barbigera  and populifolia,  Ipomoea  vitifolia,  Lygodimn,  scandens  and  similar 
ones. 

The  herbs  and  perennial  plants  that  grow  here,  are  not  usually  very  crowded,  but  grow 
at  some  distance  from  each  other,  so  that  the  grey  or  yellowish  soil  is  exposed  everywhere. 
These  are  chiefly  Scifamineae,  such  as  Costus  speciosus,  1 or  2 species  cf  Amomum,  Zingiber 
squarrosum,  etc.,  Hitchenia  molliuscula,  Curcuma  lencorrhiza  ? , Phry niton  2 or  3 species 
Kaempferia,  Hemiorchis  Birmanica,  etc.,  as  also  Musa  rubra,  which  latter  is  especially  frequent. 
Then  come  to  front  : Sida  carpinifolia  and  rhombifolia,  Urena  lobata,  Triumfetta  angulata, 

'Corc/iorus  angulatus,  Leea  latifolia,  Staphy/ea,  hirta  etc.  Nclsonia  origanoides,  Phaylopsis 
parviflora,  Strobilanthes  glaucescens,  Lepidagathis  incurva,  lusticia  procumbens  and  decussata, 
Peristrophe,  Anisomeles  ovata,  Achyrospermum  densiflorum,  Gomphostemma  strobilinum  and  par- 
viflorum,  Psilotrichum  trichotomum,  Cyathula  prostrata,  Amorphophallus  chlorospathus,  and  bul- 
bifer,  Crotalaria  sp.  (near  C.  Assamica),Urariacrinita  and  hamosa,  Geodorum  sp.,  Ilypoxis  orchi- 
oides,  Asparagus  racemosus,  Commelyna  obliqua,  Aneilema,  scapifiorum  and  herbaceum,  Scleria 
lithosperma,  Cyperus  moestus,  Panicum  plication,  Dimeria,  Pollinia,  Ischaemurn  rugosum , Cen- 
totheca  lappacea , Leersia  sp.,  Elephantopus  scaber , Eragrostis  plumosa  and  several  other  species, 
Crotalaria  acicularis,  Ageratum  conyzoides,  Vernonia  cinerea,  Blumea  runcinata,  Saccharum 
spontaneum  in  single  stocks,  Barleria  polytricha,  Panicum  brizoides,  etc. 

Mosses  and  scale  mosses  are  not  uncommon  on  trees,  but  are  poorly  represented  in 
species,  the  most  conspicuous  of  them  being  a Meteorium  and  a Neckera.  On  the  ground 
Fissidens  prevails.  Lichens  are  frequent,  but  are  not  so  fairly  developed  as  in  the  open  forests. 
Certain  trees  are  regularly  infested*  by  lichens,  while  others  are  free  or  nearly  free  from  them. 
To  the  former  class  belong  for  instance  Thitpagan  ( Millettia  Brand  is  iana,')  Diedoo  ( Bombax 
malabaricum,  Thayet  ( Mangi/era  sp.),  Khaboung  ( Strychnos  nux  vomica),  Shaw,  Stcrculiae 
generally,  Kway  ( Spondias  pinnata)  etc.  To  the  latter  belong  Blac/cwellia  tornentosa,  Car- 
allia,  Garcinia  eowa,  Butea  frondosa,  Xylia  dolabriformis,  Anogeissus  acuminatus,  most  of  the 
Raiuliae  and  Gardtniae,  Odina  wodier,  Dilleniae,  the  wood  oil  trees,  Pterospermum  semisagit- 
tatum,  Tcctona  grandis,  Ficus  glomerata,  cunia,  etc.,  Tcrminaliac,  Lagerstroemia  fios  regime  etc. 
-etc. 

Orchids  are  frequent,  but  usually  widely  distributed  forms,  such  as  Cymbidium,  Pholi- 
dota,  Eria.  Saccolabium,  Dendrobium  etc.  Of  other  epiphytals  a few  ferns  are  seen,  as  Pin- 
tycerium  biforme,  Dt yvnoglossum  pilosel/oides,  Acrostichum  scandens,  Davallia  elegans,  Poly- 
podium quercifolium , adnascens,  and  irioides,  besides  the  never  failing  Hoyae  and  Dischidiae. 
On  the  ground  are  often  met  Pteris  Cretica,  longifolia  and  4 aurita,  Asplen.  esculentum , Nephro- 
diitm  molle,  Acrostichum  appendiculatum  and  a few  others. 

Parasites  are  here  very  plentiful  and  these  become  especially  conspicuous  during  the 
period  of  leaf-shedding,  when  they  appear  as  evergreen,  and  more  or  less  compact  spherical 
bushes,  infesting  often  every  branch  of  a tree  and  looking,  as  Zollinger  observed,  like  as  many 
aeral  spokes.  Loranthus  obtectus,  ferruginous,  rhopalocarpus,  buddleoides,pentandrus,  longiflorus, 
as  also  Viscum  articulation  are  the  most  troublesome  parasites  here. 

b.b.  Savannah  forests. — The  Savannah  forests  occupy  chiefly  deep  alluvium  where  they 
attain  their  greatest  development  near  the  larger  rivers.  They  appear  also  in  shallower 
alluvium  between  hill  ranges,  along  larger  streams,  specially  when  these  run  through  open 
valleys. 

The  trees  here  are  as  low  as  those  in  the  Eng-forests,  but  differ  a great  deal  from  the 
Eng-forest  trees  in  their  habits  and  growth.  They  have  very  short  stems  (a  peculiarity 

* I refer  here  only  to  the  trunk  of  the  tree,  matters  (with  the  exception  of  lilackwellia)  change  at  the  upper 
■"branchings. 
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produced  by  all  deep  alluviums)  and  are  often  not  higher  than  the  elephant-grass  that  sur- 
rounds them  ; their  crowns  are  usually  disproportionately  developed,  rounded  and  spreading, 
or  sometimes  much  lengthened  or  flattened  out.  There  are,  however,  many  exceptions  with 
regard  to  the  last  mentioned  quality. 

The  chief  character  of  these  forests  lies  in  the  very  dense  almost  impenetrable  growth  of 
elephant-grass,  amongst  which  the  trees  grow  up  apart  from  one  another,  and  often  at  great 
distances  from  one  another,  in  which  latter  case  the  localities  partake  more  of  the  character 
of  true  Savannahs.  Owing  to  the  coarse,  almost  woody,  stems  of  these  coarse  grasses,  jungle- 
fires,  which  are  here  regular,  do  great  damage,  for  nearly  all  the  stems  of  the  trees  are  found 
on  examination  to  be  scorched  or  otherwise  injured  by  these  fires.  The  number  of  species  of 
trees  is  here  greatly  reduced,  for  wo  can  hardly  find  a locality,  where,  in  a circuit  of  a mile, 
more  than  thirty  species  occur.  Many  localities  are  found,  in  which  only  eight  to  twelve 
different  kinds  do  occur,  and  sometimes  only  a single  or  a very  few  species  people  the  whole 
forest.  All  these  trees,  with  hardly  any  exception,  grow  also  in  the  lower  mixed  forests,  from 
whence  they  most  probably  have  immigrated.  At  the  same  time  these  are  all  of  such 
kinds,  as  are  of  ubiquitous  occurence  having  no  particular  predilection  for  any  subtratum  and, 
if  I may  be  permitted  to  express  myself  in  this  way,  they  are  the  proletarians  of  the  proper 
forests  towards  the  hills. 

Sometimes  the  trees  grow  close  together,  when  they  assume  more  the  character  of  lower 
mixed  forests,  from  which,  however,  they  still  can  be  distinguished  easily  by  their  under- 
growth consisting  of  coarse  elephant-grass. 

The  trees  that  are  chiefly  found  here  are  Streblus  aspera,  Butea  frondosa,  Nauclea 
wallichiana,  parvifolia  ?,  sericea,  and  sometimes  also  A7"  diversifolia,  Ficus  fistulosa,  Terminalia 
crenata,  Anogeissus  acuminatus  var.,  Dalbergia  cultrata,  and  purpurea  (tbitpoh),  Butea 
frondosa , Careya  arborea,  Lagerstroemia  fios  reginae,  and  macrocarpa,  Terminalia  pyrifolia 
Strychnos  mix  vomica , Vitex  Leiicoxylon,  Acacia  catechuoides,  Tectona  grandis,  Zizyphus  jujuba, 
Pterospermum  semisagittatum,  Antidesma,  Ghaesembilla,  hydia  calycina,  Oi/iua  icodier,  Stereos- 
permum  chelonioides,  Ficus  cordtfolia,  Calosanthes  Indica,  liandia  uliginosa,  Gardenia  sessili- 
flora , Albizzia  data , Tetranthera  Roxburgliii , and  a few  others. 

But  besides  these,  nearly  all  of  the  trees  mentioned  as  growing  in  the  lower  mixed  forests 
can  be  found,  the  one  here,  the  other  there,  without  however  giving  a different  character  to 
these  forests. 

It  often  happens,  as  already  stated,  that  some  one  or  other  forest-tree  assumes  the 
prevailing  type,  for  instance  there  are  Savannah-forests  consisting  only  of  yindyke,  thitpoh 
and  baup,  others  solely  of  Butea  frondosa  (baup.)  or  of  Nauclea  parviflora  ? I have  even 
observed  a teak-savannah-forest  of  considerable  extent  E.  of  Pouugday. 

The  undergrowth  is  here,  as  already  mentioned,  the  so-called  elephant-grass,  under 
which  denomination  the  coarse  grasses  generally  pass.  Such  are  Saccharum  spontaneum 
and  another  broad  leaved  species,  Andropogon  muricatum,  Coix  heteroclita , P hrag mites 
Roxburghii  and  another  species,  sometimes  also  Coix  lacryma  and  Imperata  cylindrica. 
The  former-named  grasses  grow  here  so  high,  that  a man  on  horseback  is  completely 
concealed.  The  culms  of  these  wild  sugarcanes  grow  to  be  nearly  as  thick  as  a finger  and 
in  strength  equal  certain  small  species  of  bamboo  {A rundinariae).  At  the  same  time  they 
grow  so  dense,  that  one  cannot  successfully  penetrate  them  except  on  the  back  of  an 
elephant.  The  sharp  margins  of  the  sugarcanes  are  especially  troublesome  to  a traveller, 
who  seldom  emerges  from  these  grass-jungles  without  having  cut  his  face  and  hands. 

Only  a few  shrubs  and  larger  plants  are  seen  here,  such  as  Solatium  Indicum,  Clcro- 
dendron  Siphonanthus,  Thespes-ia  Pampas,  Melochia  corchorifolia,  Hygrophila  salicifolia,  and 
longifolia,  Desmodium  polycarpum,  Melanthesopsis  patens,  Securinega  obovata,  Crotalaria  ver- 
rucosa, retusa  and  striata,  Tephrosia  purpurea  locally,  Desmodium  umbellatum,  and  Gauge - 
ticum,  Fleming ia  lineata , Morinda  lanceolata,  Alpinia  Allughas,  TJrena  lubata,  Triumfetta 
angulata,  Costus  speciosus,  Sida  acuta,  Musa  rubra,  locally.  Smaller  herbs  and  perennials 
ara  so  subordinate,  that  unless  specially  searched  for  they  are  hardly  observed.  Such  are 
chiefly  Microrhynchus  glaber  and  aspleni/olius,  Ophioxylon  serpentinum,  Ardisia  wallichii, 
Hemiagr aphis  hirta,  Amorphophallns  chlorospathus,  Smith  ia  sensitiva,  Pogonia,  a new  viscose 
very  small-flowered  Ebermeyera,  Polygonum  plebejum,  Ageratum  conyzoides,  Lepidagathis 
incurva,  Blumea  runcinata,  Ischacmum,  Impatiens  Chincnse,  Curcuma,  and  a few  others, 
chiefly  Cyperaceac  and  herbs  of  an  agrarian  character.  Sometimes  tracts  are  found  destitute 
of  elephant-grass,  but  covered  by  Imperata  cylindrica,  the  so-called  tatch-grass,  in  which 
case  still  fewer  plants  are  met  with. 

The  stiff  culms  of  Phragmites  and  of  abroad-leaved  Saccharum,  often  as  thick  as  a finger, 
are  capital  supports  for  twiners,  which  are  plentiful  here,  but  which  do  not  change  the 
monotony  of  these  grass  plains.  Those  which  most  frequently  occur  are  : twining  Convolva- 
laceae  and  Leguminosae,  as  Ipomoea  vitifolia  and  cymosa,  Phaseolus  calcaratus,  Cylista  scariosa , 
Atylosia  mollis,  Galonyclion  grandiflorum,  Teramnus  labialis,  a yellow  Lepistemon,  a yellow 
flowered  Vigna,  further  Dioscurea  tomeulosa,  glabra,  and  hirsuta  ? Lygodium  bipiunatum , 
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Gocculus  incanus,  Gissampelos  Parcira,  Vitis  trifoliolata,  Cardiospermum  Halicacabum,  Passi- 
flora  foetida  locally,  Trichosanthes  bracteata , Luffa  cylindrica,  Cephalandra  grandis,  Muc/iia 
Maderaspatana,  Zchneria  umbellata,  Oxgstehna  esculentum,  and  anothor  twining  Apocynea , &c. 

Where  tlxe  trees  get  closer,  scandeut  shrubs  and  climbers  of  the  common  kinds  appear, 
like  Calycopteris  Roxburghii,  Butca  superba,  Spatholobus  lloxburghii,  Brachypterum  scandens, 
Briedelia  scandens,  Streptocaulon  extcnsum,  Gclastrus  paniculatus,  Acacia  pinnata , Otoscmma 
macrophy/la,  and  similar  ones  from  the  lower  mixed  forests. 

On  trees,  few  epiphytical  plants  occur,  although  light  is  plentiful  and  the  surface  of 
the  barks  appears  very  favourable  for  their  reception.  Jungle-fires  are  most  probably  the 
cause  of  this.  Orchids  are  poorly  represented,  and  besides  the  never  failing  Iloyae , the  following 
ferns  Niphobolus,  Drymoglossum  pi/oselloidcs,  Polypodium  quercifolium  and  Platycerium  are 
frequently  observed. 

c.c.  Beach-jmgles. — These  jungles  are  a sort  of  lower  mixed  forest  containing  a combina- 
tion of  trees  which  occur  chiefly  along  the  sandy  beaches  of  the  sea.  They  are  seldom  of  any 
great  extent,  but  form  usually  a narrow  strip,  much  interrupted  by  other  forests,  wherever 
clayey  or  rocky  ground  turns  up.  They  never  become  inundated  by  the  tides,  although  they 
often  border  the  beach  at  the  water’s  edge.  They  are  to  a certain  degree  a mixture  of  tidal 
forests  and  of  the  surrounding  inland  forests,  and  appear  often  so  blended  together,  as  to  render 
their  recognition  difficult.  If  of  a pure  character,  we  find  the  following  trees  growing  chiefly 
in  such  forests,  Pongamia  glabra,  Erythrina  Indica , Bombax  malabaricum,  Paritium  tiliaceum, 
Panclanus  verus,  Gynometra  bijuga,  Guettarda  speciosa,  Cycas  Rumphii,  Thespesia  populnea,  along 
with  Scaevola  Koenigii,  Colubrina  Asiatica,  Derr  is  sinuata,  Breynia  rhamnoides,  Brachypterum 
scandens,  Gaesalpinia  Bandhuc,  Ipomoeas,  etc.  Creeping  on  the  sand  between  these  shrubs 
and  trees,  or  exposed  on  the  sandy  beaches  themselves,  are  seen  Ipomoea  pes  caprae,  Ischae- 
mum  muticum,  along  with  some  other  grasses,  etc. 

Polypodium  quercifolium  is,  as  a rule,  very  frequent  on  trees  in  these  forests,  along  with 
Soya,  Dischidia,  and  several  orchids. 

These  forests  are  very  incompletely,  if  at  all,  developed  in  Pegu,  owing  to  the  clayey 
alluvium  ; but  they  occur  not  only  along  the  Arracan  and  Andaman  coasts,  but  still  more 
so  in  Tenasserim,  where  Casuarina  muricata  becomes  a prevailing  tree,  while  Spinifex  squar- 
rosus,  a curious  grass,  facilitates  the  binding  of  the  loose  sand. 

b.  Upper-mixed  forests.-—  The  upper-mixed  forests  are,  as  already  pointed  out  by 
Dr.  Brandis  in  his  reports,  the  principal  seat  of  teak,  and  they  might  therefore  be  called  par 
excellence  the  teak  forests  of  Pegu.  They  occupy  exclusively  the  soft  sandstone  formations 
of  the  Pegu  Yomah,  and  also  the  older  strata  of  the  Martaban  hills.  Those  growing  on  the 
latter  formations  differ,  however,  a good  deal  from  those  growing  on  sandstone,  not  only 
in  their  general  growth,  but  also  by  an  admixture  of  trees,  which  do  not  occur  on  the  sand- 
stone. This  difference  is  due,  no  doubt,  to  the  quality  of  both  these  rocks,  but,  as  the  differ- 
ence is  more  external  than  essential,  I do  not  venture  to  separate  them  here.  While  on  the 
Pegu  Yomah  these  forests  attain  an  average  height  (especially  on  the  higher  and  drier  ridges)  of 
about  120  feet,  those  growing  on  syeuitic  and  shistose  substrata  seldom  exceed  80  to  90  feet  in 
height,  and  the  growth  of  their  clean  stems  is  never  so  straight  and  regular  ; in  other  words,  the 
soft  sandstone  produces  lofty,  while  metamorphic  rocks  yield  only  big  trees.  Grass  clothing  of  the 
soil  is  only  exceptional,  and  is  then  chiefly  composed  of  the  so-called  teak  grass  (a Pollinia).  The 
usually  yellowish  or  grey  surface  soil,  the  product  of  disintegretion  of  sandstone,  is  therefore 
everywhere  exposed.  Jungle-fires  are  regular  and  frequent,  but  not  very  injurious,  except  in 
years  when  the  bamboos  have  died  off.  The  number  of  species  of  trees  is  smaller  than  in  the 
lower  mixed  forest,  and  still  more  so  on  the  higher  ridges  ; the  trees  also  usually  grow 
more  remote  from  each  other.  These  forests  are  in  fact  higher  grown,  but  in  species  they 
are  poorer  than  the  lower  mixed  forests.  Especially  large  bamboos,  (Kyattoun,  wayah  and 
tinwa)  play  here  an  important  role,  while  certain  kinds  of  shaw  trees  (especially  Sterculia 
villosa  and  urens)  along  with  Milletia  Brandisiana  (thitpagan),  Grewia  elastica,  Duabanga 
grandiflora  (myoukgna)  and  Erythrina  stricta  and  suberosa  (toung  kathit)  may  be  called  the 
characteristic  trees  of  these  forests.  Teak  is  here  the  rule — its  absence  the  exception.  The 
southern  extremity  of  the  Yomah  is  especially  poor  in  teak  as  far  upcountry  as  Wachoung. 
I think  that  the  influence  of  the  sea,  and  the  greater  dampness  of  the  air  connected  with  it,  is 
in  part  the  cause  of  this.  Also  the  very  decomposed  condition  of  the  sandstones  may  be 
unfavourable  for  its  growth,  but  this  later  statement  is  doubtful. 

The  chief  trees  here  are  Xylia  dolabriformis,  an  almost  unfailing  companion  of  the  teak- 
tree,  Dillenia  parviflora,  Garcinia  cowa,  Eugenia  Jambolana,  Bombax  insignis,  Sterculia  urens, 
foetida,  and  villosa,  P ter osper mum  semisag ittatum,  Eriolaena  Candollei,  Garug a pinnata,  Bursera 
serrata,  Canarium  Bengalense  ? , Semccarpus  cuneifolia,  Spondias  pinnata,  Tcrmina.Ua  tomen- 
teila,  crenata,  pyrifolia  and  Bcllcrica,  Anogeissus  acuminatus,  Lagerstrocmia  flos  reginae  and 
tomentosa  ffomalium  tomentosu m , Briede lia  retusa  (thseikgyee),  Millettia  Brandisiana  (thit-pagan), 
Iieterophragma  Roxburghii,  Pajanelia  multijuga,  Cordia  grandis,  Gindina  arborea,  Beil- 
12 
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chmicdia  Roxburghii,  Dalbergia  gluuca,  (madama),  cultrata,  ovata,  and  'purpurea  (thitpoh) 
Pterocarpns  Indicus  (especially  in  Martaban  and  along  the  eastern  slopes  of  Yomah),  Nauclea 
Brunonis  and  cordifolia,  Vitex  (data,  Millettia  leucantha  (thin  win),  etc. 

Amongst  these  the  following  smaller  trees  are  seen  : Cratoxylon  neriifoliutn , Sferculia 
colorata,  Grewia  elastica,  Diospyros  ehretioides  and  cordifolia,  A ntidesma  Ghaesembilla,  Itottlera, 
tinctoria,  two  arboreous  Euphorbiae  ( E . antiquorum  and  nivulia),  Holarrhena  pubescens,  Cassia, 
florida  and  nodosa,  Bauhinia  Malabarica,  Strychnos  nux  vomica,  Odina  wodier,  Kydia  calycina, 
Lag  rstroemia  macrocarpa,  Croton  oblongifolium,  Flacourtia  cataphracta,  Calosanthcs  Indica , 
Ehretia  laevis  ? , two  or  three  species  of  Itandia,  Gardenia  costata,  Ficus  cuneifolia  and  his- 
pida,  Fremna  pyramidata,  Phyllunthus-(Emblica)  albizzioides  and  officinalis,  and  others. 

The  bamboo  growth  is  much  developed  here  and  consists  chiefly  of  large  species.  In 
moister  situations  or  along  favourably  exposed  slopes  appear  Kyattounwa  along  with  tinwa, 
while  waya  occurs  especially  along  choungs  ; in  drier  situations  is  to  be  found  tinwa,  the 
principal  bamboo,  often  associated,  with  myinwa. 

Shrubs  are  here  few  aud  meagre  ; the  chief  of  them  are  Hrlicteres  plebeja,  Thespesia  Lampas , 
Grewia  hirsuta,  Limonia  alternifolia,  Baliospermum  montanum,  Dcsmodium  gyroides,pulchellum, 
triquetrum  and  strangulation , Fremna  hirta,  Sauropus  compressus  and  ceratogynum,  Clerodendron 
urticifolium,  nutans  and  another  species,  Flemmingia,  Vernonia  saligna  aud  divergens,  a small 
broadleaved  Coelodiscus,  Leea  Staphylca  ?,  Bauhinia  polycarpa , etc.  Climbers  are  comparatively 
few  in  individuals,  but  are  nevertheless  conspicuous  without  interfering  much  with  the  openness 
of  these  forests.  Such  are  especially  2 or  3 species  of  Combretum,  Calycoptcris,  2 or  3 species 
of  epiphytical  Fid,  Hemidesmus  Wallichii,  Embclia  vi/losa,  Thunbergia  laurifolia,  Cylista  scario- 
sa,  Abrus  precatorius,  Butea  superba,  Sqxitholobus  Roxburghii , Argyreia  capitcita  and  another 
species  along  choungs,  Pueraria  tuberosa,  Symphorema  involucrata,  Sphenodesma  unguiculata, 
Mczoneuron  enneaphyllum,  Pterolobium  macropterum,  Acacia  rugata  and  pinnata,  Ipomoea 
barbata,  Otosemma  macrophylla,  Cyclea peltata,  etc. 

The  exposed  ground  nourishes  the  following  more  frequent  forms  : Sida  carpinifolia 
and  rhombijolia,  TJrena  lobata,  Triumfetta  annua,  Fimpinella  Heyneana,  Nclsonia,  Phaylopsis, 
Strobilanthes  pihyllostachya,  glaucescens,  auriculatus,  and  sometimes  pterocaulis,  Bacdalacanthus 
mucropliyllus,  Barleria  polytricha,  Neuracanthus  tetragonostachyus,  Lepidagathis  falcata,  in- 
curva,  mucronata  and  fasciculata,  Crotalaria  acicularis,  albicla,  dubia  aud  a new  ? species  (near 
C.  Assamica),  Mecopus  nidulans,  Uraria  refracta,  Canscora  decussata,  Acginetia  Indica, 
Anisochilus  pallidas,  Achyrospermum,  Liucas  procumbens,  Gomphostemma,  Aerva  scandens, 
Hedyotis  scapigera,  Argyreia  sp.  almost  erect  with  broad  large  leaves,  Blumea  virens,  runcinata 
var.,  hymenophylla,  racemosa,  holosericea  etc.,  Peristrophe,  Mitreola,  Musa  glauca  and  sapien- 
tum  ? Geodorum,  Hypoxis  orchioicles,  Stemona  Grijfithii,  Aneilema  herbaceum,  ovatum  and 
scapijlorum,  Scleria  locally,  Hypolytrum  trinerve,  Cyperus  moestus,  Panicum  plication,  Ccnto- 
tlieca,  Selaginella  semicordata  and  tenera,  Adenostcmma  latifolium,  Oplismenus  sp.,  Crotalaria 
filiformis,  ISonerila  tenella,  Justicia  decussata,  Hibiscus  furcatus  and  another  species,  a yellow- 
ish-leaved variety  of  Elephantopus  scaber,  Lygodium  bipinnaium,  Acrocephalus  capitatus,  Ilit- 
chenia  sp.,  Pollinia  tectonum,  Blumea  fiava,  Crotalaria  alata,  Corchorus  acutangulus,  Panicum 
montanum,,  and  others. 

Terrestrial  ferns  are  few  in  number,  and  are  all  of  sorts  tolerant  of  a great  degree  of  dry- 
ness, such  as  P ten's  longifolia,  cretica , Ncphrodiion  filix  mas  var.  cochleata,  Adiantum  lunu- 
latum,  etc. 

Orchids  and  other  epliiphytical  plants  are  not  conspicuous  here  and  are  mostly  restricted 
to  the  upper  parts  of  trees.  They  are  almost  the  same  as  those  occurring  in  the  lower  mixed 
forests.  Mosses  are  still  scarcer,  but  a few  species  of  Fissidens  aud  Hypnum  cover  in  pro- 
fusion the  wet  sandstone  rocks  along  the  choungs,  where  also  Sclaginellac,  Marchantiaceae  and 
Jiingermanniaccae  appear.  Stone-lichens  are  remarkably  rare  along  the  whole  of  the  Yomah 
range,  and  only  along  the  Zamayee  choung  did  I meet  with  a few  on  the  boulders  of  compact 
sandstone,  and  also  with  a species  on  the  fossiliferous  rocks  between  Wanet  aud  Kengpadee. 

These  upper-mixed  forests  might  be  divided  into  moist  aud  dry  upper  mixed  forests.  Such 
a distinction,  however,  is  too  artificial,  for  these  two  varieties  are  nothing  more  tliau  the  product 
of  favourable  and  unfavourable  exposures.  Besides  the  Kyattounwa,  characteristic  of  the 
moister  upper-mixed  forests,  some  one  or  other  tree  from  the  evergreen  forests  associates  itself, 
such  for  instance  as  Albizzia  Icbbelc,  Caryota  urens,  Bipterocarpus  alatus,  etc. 

Wallichia  oblonga,  Colocasia  fornicata , Grumilea  elongata,  Aneilema  ovation,  Cyperus 
moestus,  Panicum  plication,  Phrynia  and  other  Scitamineae,  Girardinia  heterophylla,  Boehmeria 
d{ffusa,  Chavica  Siriboa,  the  rare  and  beautiful  Impatiens  Tavoyana  with  flowers  much  resem- 
bling those  of  Jonidium,  and  especially  also  Ophiopogon  Wallichii  are  all  such  plants,  as  settle 
themselves  when  conditions  are  favourable  to  their  growth.  The  teak  grass  is  also  here  more 
frequently  met  with,  especially  along  the  northern  slopes  of  the  ridges.  The  drier  upper 
mixed  forests  are  destitute  of  such  plants  as  those  just  mentioned,  and  when  myinwa  gets 
the  upper-hand,  as  is  often  the  case,  the  vegetation  on  the  ground  is  reduced  to  only  a few 
such  plants  as  are  of  more  general  occurrence. 
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7. — Dry-Forests.* 

We  have  now  to  examine  the  last  class  of  forests  that  I have  found  advisable  to  treat 
under  a separate  name.  These  are  the  dry-forests,  restricted  to  the  formation  of  compact 
calcareous  sandstone  and  to  shallow  alluvium,  resting  on  such,  or  on  diluvium. 

Unfortunately  I travelled  in  the  Prome  district  at  the  height  of  the  hot  season,  when 
everything  had  been  burnt  down,  and  the  trees  even  completely  lealiess  as  to  make  it  extremely 
difficult  to  recognise  them,  especially  as  a great  many  of  these  trees  were  quite  new  to  me. 

When  better  known  and  explored  in  a more  favourable  season,  they  will  probably 
become  still  more  interesting  on  account  of  the  large  percentage  of  Hindustani  plants  that 
are  found  in  them.  The  transitions  between  the  open  forests  and  these  dry-forests 
also  require  careful  study  to  settle  the  question,  whether  these  forests  might  not  rather 
be  associated  with  the  open  forests  as  modified  varieties,  produced  by  a different  soil 
and  climate.  The  trees  here  are  generally  middle  sized,  of  an  average  height  from  50  to 
70  feet,  but  on  the  higher  Yomah  ridges,  under  favourable  conditions,  they  grow  up  to  about 
100  feet  in  height.  Carbonate  of  lime  appears  to  be  the  principal  cause  of  the  modification  of 
vegetation  here. 

The  forest  is  very  open,  but  looks  rather  uninviting  owing  to  the  prevalence  of  thorny 
trees  and  shrubs.  Jungle-fires  are  here  more  frequent  than  in  any  other  forests  in  Burmah, 
and,  when  myinwa  has  died  off,  they  become  destructive. 

For  the  present  I distinguish  the  following  3 varieties  only  : 

A.  Mixed  dry  forests. 

B.  Sha-f'orests. 

C.  Upper  dry  forests. 

A.  Mixed  dry  forests. — These  forests  very  much  resemble  in  external  aspect  those 
forests  in  Behar,  which  grow  on  the  lower  stony  hills.  The  chief  trees  are  here,  besides 
teak  (which  is  also  here  frequent  but  of  very  inferior  growth),  Dalbergia  cultrata, 
Pentacme  Siamensis  Dipterocarpus  tuberculatus  locally,  Diospyros  Birmanicus,  and  cordi- 
folius  ?,  Buchanania  latifolia,  Qrataeva  religiose , Cochlospermum  Gossypium  passim,  Hip- 
tage  arborea,  Harrisonia  Bennetii  frequent,  Balanites  Roxburghii,  here  and  there,  Melia  Aze- 
darach  and  azadirachta,  Chic/crassia  velutina , Zizyphus  Jujuba,  Combretum  apetalum,  Sklero- 
xylon  tomentosum , Dalbergia  purpurea  (thitpoh) ; Calosanthes  Indica , Microptetea  parvifolia,  Pte- 
rocarpus  Indices  ?,  Prcmua  pyramidata , Albizzia  lebbek,  Cratoxylon  neriifolium,  Tcctona  Hamil- 
tonii  locally,  Albizzia  litcida  frequent,  Hymenodidyon  thyrsiflorum  ?,  Holarrhena  antidysentcrica, 
Strychnos  mix  vomica,  and  potatorum,  Bauhiniaracemosa, and  variegata  ?,Flacourtia  sapida,Ehretia 
laevis  ? , Acacia  Farnesiana  rare,  Rhus  paniculala,  Morinda  tomentosa,  Anogeissus  acuminatus, 
Albizzia  odoratissima,  Odina  wodier,  Emblica  officinalis,  Iliptage  arborea,  Bombcix,  Garuga 
pinnata,  Flacourtia  sp.,  Eugenia  Jambolana,  Vitex  alata  and  canescens,  Acacia  leucophloea  ( dha 
noting),  Capparis  grandis,  Premna  viburnoides,  Shorea  obtusa,  Schleichera  trijuga,  Dillenia 
pulcherima,  Xxylia  dolabriformis,  Nauclea  Brunonis,  Cordia  grandis,  Spathodea  Rheedei  ?, 
Hollarhena  pubescens,  Cassia  fistula,  Lagerstroemia  tomentosa,  &c. 

Of  shrubs  and  little  shrub-like  trees  deserving  mention  are,  Thespesia  Pampas,  Barleria 
cristata  and  dichotona,  Desmodium  pulchtllum,  Carissa  carandas  ?,  Azitna  tetracantha,  Posoqueria 
spinosa  and  pubescens,  Calotropis  gigantca,  Woodfordia  fruticosa,  Tephrosia  purpurea,  Flemming  la 
lineata  and  two  or  three  other  species,  Cassia  absus,  Clerodendron  infortunatum,  Collaea  lutea,  etc. 

The  only  palms  here  are  an  erect  Calamus  (Kanega  C ■ fasciculatus ) and  the  stemless 
Phoenix  acaulis. 

The  more  conspicuous  climber-vegetation  consists  of  Bauhinia  dipluylla,  Hymenopyramis 
brnchiata,  Capparis  horrida,  crassifolia  and  polymorpha,  sometimes  Zanonia  sarcophylla,  and 
Vitis  quadrangular  is,  Sphaenodesma,  Wattakaka  viridiflora,  Holmskioldia  sanguinea,  Ichnocarpus 
frutescens  ?,  Hoya  orbiculata  and  another  species,  Opilia  amentacea,  llcmidesmus  Wallichii,  Sp  i- 
tholobus  Roxburghii,  Congea , Cocculus  Leaeb  t,  Bryonia  laciniosa,  Mezoneuron  enneaphyllum, 
Caesalpinia  1 or  2 species,  Aristolochia  Indica,  Vallaris  dichotoma,  Scindupsus  officinalis,  etc. 

Bambusa  stricta  ( myinwa ) is  here  the  chief  bamboo,  besides  which  only  Bambusa  tulda 
( teiwa ) is  found,  the  latter  chiefly  along  choungs. 

Most  of  the  herbs  and  perennials  are  such  as  are  found  also  in  the  mixed  and  open  forests, 
like  Si  da  rhombifolia,  acuta  and  humilis,  Barleria  polytricha,  Neuracanthus  tetragonostachyus, 
Justicia  decussata,  Mitreola  sp.,  Eragrostis  several  species,  Desmodium  triquetrum,  Urcna  lobata, 
Lepidagathis  incurva,  Blumeaflava,  racemosa,  etc.,  Lygodium  bipinnatum,  Knoxia  lasiocarpa,  Costus 
speciosus,  Scleria,  Ttphrosia  purpurea,  Rhynchosid  sp.,  Cephalostigma,  Stemona  Griffithii,  Urginea 
Indica,  Mitreola  p miculata,  Chrysopogon  Gryllus,  Anthistyria,  and  others.  But  not  a few 
appear  here  for  the  first,  being  nowhere  else  found  in  Pegu  as  Abutilon  Indicum,  Blcpharis 
Maderaspatana , Androgrophis  tenera,  Justicia  Betonica,  Tephrosia  tinctoria  var,  etc. 

# The  natural  position  of  these  forests  in  my  scheme  is  between  the  open  and  the  mixed  forests.  When  I 
wrote  the  description  of  these  forests  in  1871,  I had  not  yet  worked  up  my  Burmese  plants : hence  the 
misplacement. 
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Lichens  arc  loss  frequent  than  ono  would  expect  in  such  open  forests,  and  only  in  more 
favourable  situations  are  they  really  conspicuous.*  Mosses  and  scale-mosses  are  rare,  and  so 
are — during  the  hot  season — the  fungi,  of  which  only  a few  Polypori  are  seen.  Algae  are  also 
scarce,  at  least  in  number  of  species  ; for  what  reason  I do  not  understand. 

Epiphytical  plants  are  represented — although  in  modest  numbers — chiefly  Dendrobia  and 
Stccolubia.  Ferns,  terrestrial  and  ephiphytical,  are  here  to  be  found  in  widely  distributed 
forms,  but  in  very  small  numbers.  Those  mostly  seen  are  Adiantum  lunulatum  and  rhizo- 
phoriim,  Niphobolus  adnascens  and  Platycerium. 

These  forests,  and  indeed,  all  forests  of  the  Prome  district,  require  further  careful  examin- 
ation at  a more  favourable  season,  and,  no  doubt,  will  repay  a botanist  richly  for  his  labours. 

The  calcareous  sandstone  is  greatly  subject  to  decompostion  and,  to  all  appearance,  was 
still  more  so  at  a time  when  the  rain-fall  in  the  Prome  district  lias  been  greater.  The  decom- 
posed rock  closely  resembles  the  permeable  silicious  sandstone  not  only  in  its  chemical  but 
also  in  its  physical  qualities.  It  is  a more  coarse-grained  smoke-grey  highly  permeable  sand- 
stone and  supports  forests  almost  identical  with  the  upper  mixed  forests  of  the  higher  crests  of 
the  Yomah  itself.  I strongly  suspect,  that  the  greater  part  of  the  main  range,  or  the  axis,  of 
the  Yomah  is  composed  of  decomposed  calcareous  sandstone  ; at  least  the  samples  I collected 
in  the  several  crossings  of  the  Yomah,  South  of  the  Prome  district,  do  not  in  the  least 
differ  from  the  decomposed  sandstone  of  the  Kambala  layers.  I am  supported  in  my  suppo- 
siton  by  the  fact,  that  there  exist  large  tracts  of  myinwa  (a  bamboo  characteristic  of  calcareous 
sandstone  and  laterite)  in  the  drier  upper  mixed  forests.  Such  metamorphoses  in  the 
character  of  forests  cannot  surprise,  if  we  carefully  bring  into  account  the  amount  of  rain-fall 
and  perfect  drainage : both  will  suppress  dry  stunted  forests,  and  call  into  existence  lofty 
grown  upper  mixed  forests  as  soon  as  decomposition  has  removed  the  injurious  lime.  Water 
has  the  property  of  absorbing  a certain  proportion  of  carbonic  acid,  rain  takes  up  more 
or  less  carbonic  acid,f  it  dissolves  the  lime  of  the  calcareous  sandstone  and  carries 
it  away  in  the  form  of  a bicarbonate.  We  can,  therefore,  well  understand,  why  the  highest 
and  steepest  regions  of  the  Prome  Yomah  (where  complete  drainage  is  the  rule)  should  have 
been  first  metamorphosed.  It  is  easy  to  trace  (for  example  in  ascending  the  Swa-passes) 
the  gradual  transition  from  dry  forests  into  upper-mixed  forests  according  to  the  degree  of 
decomposition  of  the  calcareous  sandstone  rocks.  It  is  here  that  we  find  Pentacmc  Siamenis 
(a  most  characteristic  tree  of  the  Prome  district)  still  growing  in  the  midst  of  the  true  upper- 
mixed  forests  on  the  main  range  itself. 

B.  Ska  forests. — The  principal  tree  here  is,  as  the  name  given  to  these  forests  indicates,  the 
Sha-tree  ( Acacia  catechu).  This  tree,  although  it  also  occurs  sparingly  in  the  Irrawaddi  zone, 
becomes  here  a conspicuous  feature,  in  the  same  way  as  Eng,  teak  and  similar  trees  do  in  other 
parts  of  Pegu.  Along  with  sha,  a small  number  of  trees — a curious  mixture  of  open  and  mixed- 
forests  species — occur  here,  along  with  a few  trees,  which  are  peculiar  to  the  Prome  zone. 

C.  Upper  dry  forests.  —I  have  separated  these  forests  on  the  supposition  that  we 
might  be  able  to  give  them  a more  fixed  and  peculiar  character  preparatory  to  an  explo- 
ration of  those  which  occupy  the  highest  crests  of  the  Yomah  main  range  towards 
Kyouk  pyoo  toung  and  Bhambway  beng  Sakhau,  For  the  present  my  remarks  refer  only 
to  those  which  grow  on  the  Ivambala  range  and  along  the  Yomah  crest  from  this  hill  to 
Yan  choung,  ranging  from  about  2500  to  3000  feet  elevation.  These  forests  may  best  be 
designated  as  crooked  and  low  upper-mixed  forests,  with  an  admixture  of  dry-forest  trees, 
containing  certain  temperate  forms,  like  Vaccinium,  Heracleum , Blymenopogon,  Didymocarpus, 
etc.,  indicative  of  the  influence  of  elevation.  The  average  height  of  trees  is  here  reduced  to 
a minimum,  viz.  from  10  to  30  feet,  and  the  trees  are  scattered  and  crooked  like  those  in  an 
Eng-forest.  Their  aspect  is  peculiar  in  the  extreme.  This  strange  growth  of  trees  is  not 
attributable  to  elevation,  but  to  two  powerful  agencies,  viz.  the  dry  winds  and  the  dry  climate 
generally  (they  are  situated  in  and  near  the  Prome  zone),  the  influence  of  which  is  increased 
by  the  second  agency,  viz.  the  presence  of  lime  in  the  sandstone.  The  section  of  Kambala 
toung  under  § 2,  No.  3,  gives  a good  idea  of  the  position  these  forests  occupy  with  reference 
to  the  surrounding  forests.  Besides  the  unfavourable  conditions  already  named,  to  which 
these  forests  are  subjected,  must  also  be  added  their  exposed  situation  and  solar  radiation. 
Jungle-fires  occur  here  regularly,  burning  up  not  only  the  scanty  dried  up  vegetation,  but  also 
running  up  the  short  stems  of  the  little  trees,  and  often  consuming  the  shrivelled  up  mosses 
and  grasses  that  grow  on  them. 

A tree  that  is  seldom  seen  in  Southern  Pegu,  but  which  becomes  frequent  in  the  Prome 
zone,  is  Iliptage  arborea,  and  this  tree  becomes  hero  a conspicuous  and  principal  constituent 
of  these  forests.  With  it  grow  a number  of  othors,  nearly  all  denizens  also  of  tho  upper-mixed 
forests,  such  as  Sterculia  rillosa,  and  colorata,  Greicia  claslica,  Gardenia  suavis , and  sessiliflora 

* These  are  nearly  all  crustaceous  species,  the  foliaceous  and  shrubby  species  seem  to  bo  more  hydrophilous. 

t Jungle-fires,  which  play  such  a conspicuous  role  in  excessive  tropical  climates,  form  another  source  ol 
supply  of  carbonic  acid  to  the  atmosphere  (see  Sehleiden,  Lehrbuch  dcr  Botanik,  11.  p.  400,  3rd  Edit.). 
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Croton  oblongifolium , Dalbergia  cultrata , Eriolacna , a Banhihia  with  large  beautiful  flowers 
(B.  varicgata  ?),  Kydia  calycina,  Erythrina  sp.  (toung  katliit),  Pterosperinum  aceroules,  Bombax 
insigne,  Heteropanax  fragrans,  Grislea  tomentosa , Emblica  officinalis,  Dillenia  pentagyna,  Fla- 
courtia  cataphracta,  Dalbergia  purpurea  (thitpoh),  and  a few  others.  Amongst  these  I found  a 
single  tree  of  each  of  the  following  species  along  the  Kambala  crest  : Stercalia  ornata,  Nauclca 
Brunonis,  Gmelina  arborea,  Ficus  cordifolia  ! Odina  wodier,  and  Tectona  grandis. 

True  erect  shrubs  are  seldom  met  with  here,  but  of  climbers  are  seen  Pueraria  tuberosa, 
Acacia  rugata,  Congca,  Calycopteris  etc. 

Then  come  the  epiphytical  plants  which  become  more  conspicuous  here  than  in  any  of  the 
other  varieties  of  leafshedding  forests.  Mosses  and  scalemosses  are  not  numerous  in 
species,  but  Macromitrium  Moorcroftii  and  ellipticum  and  Meteorium  squarrosum  are  so 
plentiful  along  with  Brathymenium  Hookeri,  Hyophila  Birmensis , Rozea  decolorata,  &c.,  that 
they  literally  clothe  the  northern  face  of  the  stems  and  branches  of  trees,  although  they  are 
quite  shrivelled  up  during  the  hot  season.  The  southern  and  S.  W.  faces  are  occupied  by 
light-loving  lichens  of  common  forms,  especially  a species  of  Opegrapha  and  Lecidea. 
Amongst  the  mosses  grow  two  curious  little  orchids,  the  one  a dark  purple  Bolbophyllum,  the 
other  (hardly  half  an  inch  high  and  one-fruited)  unknown  to  me.  A small  creeping 
plant  (possibly  an  asclepiad  or  an  Aeschynanthus)  was  also  frequent,  but  in  a state  unfit  for 
determination.  A little  Stipa-Wke  and  very  elegant  looking  grass  ( Tripogon  bromoides  ?)  played 
gracefully  in  the  wind,  while  Sclaginella  caulcscens  and  Polypodium  fissum  seemed  to  be  the 
principal  epiphytical  ferns.  A fine  large  shrubby  Vaccinium  ( Thibaudia  obliqna , Griff)  with 
brilliant  scarlet  flowers  is  to  be  seen  everywhere  in  the  branchings  of  the  trees,  and  Hymenopo- 
gon  parasiticus  and  a small  viviparous  Aroid,  besides  a small  leaved  pendulous  Aeschynanthus 
(A.  gracilis  ?)  make  the  contrast  between  the  tropical  dry  vegetation  and  that  of  the  temperate 
forests  only  more  conspicuous  and  interesting  to  a botanist. 

Orchids  are  numerous,  indeed,  and  the  plentiful  Dendrobia  with  white,  rose  coloured 
yellow,  and  purplish  flowers  form  a splendid  sight  in  these  sunny  regions.  Of  parasites 
Loranthus  farinosus  and  ferrugineus  were  observed. 

The  chief  or  rather  only  bamboo  here  is  Bambusa  stricta  (myinwa)  which  grows  all 
along  the  crests,  and  especially  along  the  unfavourable  exposures  ; also  a rather  small  bamboo, 
probably  a Schizostachyum,  near  or  identical  with  my  Sch.  flavcscens,  which  seems  really 
to  be  restricted  to  the  N.  E.  side  of  the  Kambala  toung,  just  beneath  its  top,  for  I never 
met  with  these  peculiar  bamboos  anywhere  in  Burmah*  except  here.  However,  this  bam- 
boo does  not  strictly  belong  to  these  upper-dry  forests,  but  rather  to  the  flora  of  the  ever- 
green forests,  which  ascend  here  along  a deep  gorge  up  to  the  top  of  Kambala  toung. 

Although  the  undergrowth  during  my  visit  was  perfectly  burnt  down,  I was  able  in  some 
of  the  less  injured  localities  to  note  the  following  plants,  which  especially  interested  me,  viz.,  an 
Umbellifer  ( Heracleum  Burmanicum,)  4 to  6 feet  high  and  2 species  of  Gyrtandraceae  (a  Baea 
and  a Didymocarpus)  as  also  a grass,  looking  like  Agrostis,  which  locally  prevailed  here.  The 
Heracleum  grew  abundantly  here  all  along  the  higher  crests  of  the  main  range  of  the  Yomah. 
The  other  herbs  and  perennials  were  nearly  all  of  the  nature  of  those  which  occur 
also  in  the  drier  upper-mixed  forests,  such  as  Triumfetta  annua,  Panicum  montanum. 
Sida  rhombifolia,  a villous  variety  of  Urena  lobata,  Pollinia  tcctonum , Ammannia 
multiflora,  Justicia  clccussata,  Zingiber  squarrosum  ?,  Dcsmodium  triquetrum , and  pulchcllum, 
Strobilanthes  scabcr,  auriculatus,  phyllostachya  and  dasysperma,  Daedalacanthus  macrophyllns, 
Barter ia  polytricha,  Lepidagathis  mucronata,  Thespcsia  Pampas,  Leea  stuphylca  ?,  Lepulagathis 
fasciculata,  Cyperus  umbcllatus  !,  Thyssanolacna  acari/era,  Flermningia,  Polygonum  chinense  ?, 
Ischacmum  spec,,  etc.,  etc. 

On  shady  sandstone  rocks  of  favourable  exposure  a few  mosses  along  with  Selaginclla  occur, 
and  a Metzgcria,  too,  is  not  unfrequent.  A peculiar  yellowish  green  Alga  ( Bulbochaete 
Peguana)  is  met  with,  growing  at  the  tips  of  a moss  in  such  a way,  that  the  rock  wall,  on 
which  it  grows,  appears  as  if  overgrown  by  a J linger mannia. 

B. — Savannahs  and  low  natural  vegetation. 

Between  forests,  and  low  shrubberies  and  bamboo  jungles,  the  line  is  not  always  so 
sharply  drawn  as  it  might  appear  at  first  sight,  but  in  Pegu  I know  very  few  instances, 
where  a forester  might  actually  fail  to  say  where  the  forest  ceases  and  low  vegetation  begins, 
and  this  is  chiefly  the  case  in  bamboo  jungles.  A division  of  the  low  vegetation  into  that  which 
grows  on  dry  or  wet  lands  (land-vegetation,)  and  into  a vegetation  growing  in  swamp  and 
waters,  is  surely  artificial,  for  between  dry  land  and  water  there  are  so  many  gradations,  that 
the  one  passes  almost  imperceptibly  into  the  other,  or  lands,  which  are  quite  dry  during  the 
dry  season,  are  swamps  or  even  lakes  during  the  rains.  We  must  therefore  try  to  systematize 
them  the  best  way  we  can,  and  the  difficulties  are  after  all  not  so  great  as  they  appear. 

* The  Karens  as  they  assured  me  have  no  name  for  this  bamboo,  and  wanted  one  from  me,  but  they  were 
not  much  impressed  by  my  knowledge,  when  I told  them,  it  might  bo  a sort  of  tiuwa, 
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A.  A. — Land-Vegetation. 

The  land-vegetation  comprises — 

1.  The  bamboo  jungles. 

2.  The  savannahs. 

3.  The  natural  pastures,  and  finally, 

4.  The  riparian  vegetation. 

8. — Bamboo  jungles. 

The  bamboo  jungles  are  such  an  ambiguous  formation,  that  I should  have  really  omit- 
ed  them  entirely  were  it  not,  that  iu  some  localities  these  jungles  become  so  pure  and  extend- 
ed, that  they  cannot  be  brought  into  direct  connection  with  the  surrounding  forests.  I do 
not  consider  bamboo  jungles  to  be  forests,  however  high  may  be  their  growth  ; they  are  ac- 
tually nothing  more  than  the  undergrowth  of  forests,  and  stand  in  the  same  relation  to  them 
as  the  savannahs,  for  instance,  do  to  the  savannah  forests.  Their  chief  character  lies  in  their 
great  uniformity,  and  in  the  poorness  of  their  undergrowth.  Seldom  do  we  find  more  than 
two  different  kinds,  and  often,  only  a single  kind  of  bamboo  in  these  jungles,  and,  therefore,  the 
different  varieties  of  the  bamboo  jungles  might  justly  be  called  after  the  prevailing  de- 
scription of  bamboo  that  is  found  in  them.  Such  bamboos,  as  are  locally  found  to  form 
jungles  for  themselves,  without  an  admixture  of  higher  trees,  are  myinwa,  tinwa,  Kyit- 
tounwa  and  wapyoo  gelay , all  these  growing  on  rocky  strata  or  on  shallower  alluvium,  while 
Bambusa  spinosa  (Yakatwa)  is  restricted  to  the  plains  in  deep  alluvium  near  larger  rivers. 

All  the  bamboo  stocks  usually  flower  together  at  the  same  time,  and  this  is  the  case 
also  with  those  growing  as  undergrowth  in  the  forests  ; they  then  die  off  one  by  one  after 

maturing  their  seeds.  It  is  believed  that  they  do  so  regularly  after  a certain  number  of 

years,  which  is  variously  set  down  at  from  40  to  60  years.  For  the  larger  kinds  this  may 
be  a fair  estimate ; but  I know  of  a bamboo  in  Java,  25  feet  high,  which  flowers  and  dies  off 
every  three  years,  and  of  others  which  flower  regularly  at  the  ends  of  the  branches  for  many 
years  (especially  Schizostachya),  until  they  finally  become  a whole  gigantic  panicule  of  flowers 
ere  the  close  of  their  lives. 

Shrubs  or  other  kinds  of  woody  plants  are  so  few  as  hardly  to  need  mention,  and  only 
where  the  jungles  become  more  open,  or  along  their  borders  do  shrubs  appear  iu  modest 

numbers ; all  these  are  of  an  ubiquitous  nature.  In  the  same  way  herbaceous  plants  are 

scarce  in  the  interior,  but  become  more  conspicuous  iu  open  situations,  where  we  meet  with 
plants  like  Cyperi , Blumea  laccra,  and  several  other  species,  Flemmingia  lineata,  and  another 
species,  Rungia  repens , Lceae , etc. 

During  the  time  of  flowering,  when  the  leaves  are  shed  either  partially  or  entirely, 
numerous  light-loving  plants  spring  up,  which,  no  doubt,  have  come  over  from  the  sur- 
rounding mixed  forests ; and  in  low  situations,  various  grasses  of  the  savannah  character 
spread  rapidly,  accompanied  by  shrubs  and  other  plants  of  a similar  character. 

Where  the  bamboo  grows  very  thickly,  and  the  species  is  one  which  may  be  reckoned 
amongst  evergreens  (at  least  under  certain  conditions,  like  Kyattounica)  cryptogams  settle  in 
numbers,  and  we  find  here  many  a peculiar  description  of  moss  and  lichen.  A Hypnuni  is 
then  not  unfrequent,  inhabiting  chiefly  the  lower  nodes  of  the  culms,  while  some  very  re- 
markable lichens  form  white  or  greenish  thalli  on  the  stems  further  up,  fructifying,  however, 
only  rarely.  On  the  ground,  too,  several  mosses,  as  Hypnurn  and  Fissidens  become  sometimes 
conspicuous,  forming  lovely  green  dense  patches. 

9. — Savannahs. 

These  savannahs,  or,  asthey  are  often  called  by  Europeans  in  Pegu,  elephant  grass  jungles 
cover  the  plains  in  deep  alluvium,  where  the  arboreous  growth  has  been  either  quite  sup- 
pressed by  the  powerful  coarse  grasses  that  compose  them,  or  the  trees  are  so  scattered, 
that  only  one  or  the  other  can  be  seen  at  great  distances  from  each  other  ; they  do  not  there- 
fore form  true  forests.  Along  the  Irrawaddi,  especially  towards  its  delta,  tlioy  are  often 
very  extended,  and  in  the  lower  parts  between  the  Pegu  and  Sittang  rivers,  at  about  the 
latitude  of  the  town  of  Pegu,  they  assume  such  dimensions  that  they  may  fairly  be  compared 
with  those  occurring  iu  America.  It  is  not  necessary  at  all  to  specify  the  plants  that  grow 
here,  for  they  are  the  very  same  as  those  forming  the  undergrowth  of  the  savannah  forests, 
viz.  the  different  kinds  of  elephant  grass,  along  with  those  shrubs  and  herbs  mentioned 
already  under  6 a.  bb.  (page  44). 

Little  creeks  often  intersect  these  jungles,  and  along  such  we  often  find  vividly  green 
patches  of  Garex  Wallichiana,  further  Helminthostachys,  Ceratoptcris,  Adiantnm  lunulatum , 
Asplcnium  csculentum,,  Polypodium  prolifcrum  and  sometimes  Ncphr odium  nolle. 

Towards  the  tidal  zone  these  savannahs  become  more  extended  passing  into  tidal  savan- 
nahs, in  which  Art hcnathcrum  muricatuni,  Eragrostis  procera,  Cy perns  legotus , and  such  like  tidal 
grasses  become  conspicuous.  Also  Tamarix,  Plnchea,  G/ochidion,  and  other  tidal  shrubs 
along  with  trees,  such  as  Paritium  tiliaceum,  Erythrina  ovalij'olia,  Butea  frondosa,  Bombax, 
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Thespesia , and  similar  ones,  scattered  over  the  plains,  turn  up  one  by  one  as  we  proceed 
southwards,  until  we  enter  the  tidal  forests  themselves. 

10. — Natural  pastures. 

The  natural  pastures  in  contra-distinction  to  meadows,  which  latter  are  either  produced 
by  culture  or  grow  up  in  neglected  culture-lands,  are  of  very  limited  occurrence,  not  only  in 
Pegu,  but  in  India  generally,  for  they  are  usually  replaced  by  the  savannahs  and  bamboo- 
jungles  above  described.  The  characteristic  of  these  pastures  is  the  absence  or  scarcity  of 
such  coarse  grasses  as  have  been  already  treated  of  as  elephant-grasses.  While  the  savannahs 
give  fodder  only  to  buffaloes  and  elephants,  these  afford  pasturage  for  domestic  cattle.  They 
are  found  best  developed  in  the  higher  regions  of  hill  ranges,  especially  in  the  alpine  region. 
Those  which  occur  lower  down  in  the  plains  are  all  of  very  doubtful  character,  being  either  the 
undergrowth,  left  after  forests  have  disappeared  by  some  natural  cause  (fire  ?),  or  the  growth 
upon  tracts  of  lands,  which  may  possess  one  or  the  other  peculiarity  by  which  the  growth  of 
trees  became  suppressed.  The  hills  of  Burmali  are  not  high  enough  to  produce,  as  in  the 
Himalaya,  alpine  pastures  which  come  nearest  to  European  pastures,  in  aspect  as  well  as 
in  character,  and  we  have  only  the  following  three  varieties  to  discuss  here  : 

a.  Long-grassed  or  jungle-pastures. 

b.  Short-grassed  or  lowland-pastures. 

c.  Hill-pastures  (not  represented  in  Pegu). 

a.  Long-grassed  or  jungle  pasture. — The  jungle  pasture  is  a variety,  which  is  to  be 
found  chiefly  on  shallow  alluvium  resting  on  impermeable  strata,  chiefly  along  the  base  of 
the  Yomah  hills.  Such  pastures  are  found  most  developed  in  the  Pazwoondoung  valley. 
We  fall  in  with  them,  when  crossing  the  cultivated  alluvium  towards  Kya-Eng,  where  they 
alternate  and  often  border  the  low  forests.  They  are  actually  nothing  but  the  undergrowth 
of  these  low  forests  and  consist  of  the  same  andropogonous  grasses  along  with  the  same 
shrubs  and  other  plants  which  are  to  be  found  in  them.  I need  therefore  do  no  more  than 
refer  to  5,  c.,  where  they  are  characterised. 

b.  Short-grassed  or  lowland-pastures. — The  lowland  pastures  appear  either  as  dry  and 
meagre  or  as  moist  or  sappy  pastures.  On  such  dry  pastures  prevail  the  following  plants  .— 
Chrysopogon  aciculatus,  Andropogon  pertusus  ? Spadiopogon  obliqulvalvis,  Alysicarpus  vaginalis, 
Eragrostis , Scleria , Digitaria,  Fimbristylis  diphylla,  Ischaemurn  rugosum,  Sporobolus  diander, 
Gynodon  dactylon,  Dactyloctenium,  etc.,  along  with  Sid  a retusa,  Vernonia  cinerea,  Desmodium 
auricomum  ? and  triflorum , Osbecleia , Sid  a acuta , Panicum  brizoules  and  repens , Lepidagathis 
hyalina,  Knoxia  lasiocarpa,  etc. 

During  the  dry  season  Gramineae  prevail  in  such  short-grassed  pastures,  but  during  the 
rains  Cyperaceac  get  the  supremacy,  and  then  associate  with  a number  of  other  plants,  of 
which  during  the  hot  season  hardly  a vestige  can  be  seen,  such  as  Geissaspis  cristata,  Smithia 
sensitiva,  Burmannia  juncca,  Anilema  ochraceum,  Drosera  Indica , Mitrasacme  Indica,  SelugincUa 
Junghunii,  Impatiens  Chinensis,  Aneilema  nudiflora,  and  nanum  and  vaginatum,  and  such  like. 

The  moist  or  sappy  pastures  are  to  be  found  chiefly  in  swampy  places  or  in  shallow  lakes 
that  dry  up  during  the  hot  season.  The  vegetation  of  these  consists  of  a very  few  kinds  only 
of  soft  and  sappy  grasses,  such  as  Hymenachne  myurus  and  interrupta,  Paspalum  scrobi- 
culatum,  Panicum  crus  galli,  and  antidotale , a soft  debile  Isachne,  Leersia  hexandra,  and  a few 
others,  which  grow  in  great  profusion,  sometimes  to  a mass  of  a foot  in  thickness  which 
floats  when  the  rains  set  in  ; these  form  dense  floating  meadows  very  fine  to  look  at,  but 
very  difficult  to  penetrate  even  with  boats,  as  the  boats  soon  become  so  entangled  in  the  mass 
of  vegetable  matter  that  no  progress  can  be  made  except  by  cutting  it. 

Uwing  to  the  moist  situation  swamp-plants  accompany  these  grasses,  such  as  Jussiaea 
repens  and  suffruticosa , Adenosrna  triflorum , Xyris,  Eriocaulon,  Scirpus  juncoides,  etc.,  Ilygro- 
phila  salicifolia,  Dysophylla  verticillata,  Justicia  peploides,  Hydrocotyle  Asiatica , Commelyua 
communis , etc. 

The  latter  variety  of  pastures  offer  possibly  the  best  pasturage*  for  all  kinds  of  cattle. 
In  general  appearance  they  resemble  European  meadows,  more  than  any  others  do  between 
the  tropics.  Those  that  cover  the  bottom  of  shallow  lakes  offer  also  during  the  hottest  part 
of  the  year  splendid  emerald-green  grass  plains  of  limited  extent,  but  they  are  chiefly  restrict- 
ed to  the  lower  parts  of  the  Sittaug  valley,  especially  North  of  the  town  of  Pegu,  while  in 
the  Irrawaddi  valley,  on  account  of  the  greater  dryness  of  the  atmosphere,  they  often  entirely 
disappear  around  the  swamps  of  the  savannahs. 

C.  Hill  pastures. — The  hill  pastures  are  of  limited  extent  and  are  restricted  to  the  sub- 
temperate  region  above  6000  feet  elevation.  Such  as  deserve  the  name  of  hill-pastures,  I 
met  with  on  the  higher  part  of  the  Loko  ridges  and  on  the  top  of  the  Nattoung  itself.  The 
escarpments  of  a western  and  S.  W.  situation  are  also  often  occupied  by  them  as  low  down 

* However,  strange  to  say,  I invariably  observed  the  grazing  bullocks  (and  also  my  own  pony)  to  prefer 
the  dry  pastures  wherever  these  bordered  (as  is  often  the  case)  the  lower  lying  moist  pastures. 
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as  5000  feot  elevation.  Tlioy  aro  subject  to  junglefires,  and  when  I passed  these  in  Maroh, 
1808,  thoy  wore  just  burnt  down. 

They  consist  chiefly  of  a coarse  bluish  Arundinella  and  a coarse  hairy  Andropogon , along 
with  a species  of  Ischaemum  and  a tender  Bathraterum  (?)  as  also  a few  other  grasses  and 
Scirpece,  which  were  all  so  dried  up  or  injured  by  fires  as  to  be  in  a state  unfit  for  determina- 
tion. Of  other  plants  I could  recognise  two  species  of  Gentiana , a narrow  leaved  Ophelia , 
Anap/talis  adnata,  Osbcchia  sp.,  Pteris  aquilina,  Glcichenia  longissimci  and  diohotoma,  Senccio 
Griffitldi  ? Saussurea  deltoidea,  Cyanotis  barbata,  Umbelliferce,  Drosera  lunata,  Lycopodium  clava- 
tum,  Galium,  etc.  Mosses  and  lichens  are  also  found  frequently  on  the  ground,  especially  where 
the  soil  assumes  more  the  character  of  a black  turf  ground. 

These  hill-pastures  are  hardly  more  than  the  undergrowth  of  pine  and  hill  forests,  with 
or  without  a few  pine  or  other  trees  scattered  over  them.  They  are  always  found  on  situ- 
ations unfavourably  exposed  to  prevailing  winds. 

11. — Riparian  vegetation, 

A vegetation  springs  up  on  the  bed  or  along  the  edges  of  half-dried  up  choungs,  rivers, 
etc.,  which  is  usually  distinguished  as  riparian  vegetation.  But,  as  elsewhere,  the  physical 
nature  of  the  ground  produces  a change  in  the  vegetation,  we  have  to  bring  into  consideration 
the  streams,  choungs,  etc.,  that  flow  over  rocky  or  pebbly  beds,  and  those  which  take  their 
course  through  alluvium. 

A.  Vegetation  of  streams,  etc.,  in  alluvial  lands.-~ The  bed  of  streams,  etc.,  when  they  enter 
the  alluvium,  have  usually  a sandy  or  clayey  soil,  and  only  the  more  rapid  rivers  carry  down 
pebbles  which  are  deposited  according  to  the  laws  of  gravity.  It  is  on  such  pebbly  or  shing- 
ly beds,  that  we  often  find  plants  in  the  midst  of  alluvium,  which  we  would  not  be  able  to 
find  elsewhere  except  by  entering  the  hilly  tracts.  Pebbly  deposits  may  also  be  met  with 
occasionally  along  the  Irrawaddi,  as  far  south  as  Henzadah,  but  the  localities  I passed 
through  had  no  vegetation  on  them.  Where  rocks  pierce  through  the  alluvium  in  river- 
beds, of  course,  rock-plants  (which  will  be  described  in  the  sequel)  make  their  appearance, 
as  for  instance  at  Myoma,  S.  of  Prome,  where  Homonoya  riparia  is  frequently  found  on  such  rocks. 
The  fine  loose  sand  and  clay,  however,  along  the  course  of  such  rivers,  as  the  Irrawaddi,  Sittang, 
and  other  larger  streams,  bears  a vegetation  of  an  agrarian  character.  Where  flying  sand 
is  prevailing  or  forms  extended  sand  banks  (and  that  is  often  the  case),  a grass  makes  its 
appearance  before  all  others,  and  this  is  Saccharum  spontaneum.  It  is  a highly  sand  binding 
but  very  troublesome  grass,  found  everywhere  over  the  whole  of  Pegu  and  India  generally.  It 
possesses  the  same  land-forming  qualities  along  river  banks  as  the  mangroves,  or  other 
sand  binding  plants  along  the  sea-shores,  and  may  be  compared,  in  this  respect,  with  the  reeds 
of  the  Danube,*  and  other  large  rivers  of  Europe.  Eew  plants  associate  with  this  grass, 
and  these  chiefly  towards  the  tidal  zones  where  it  is  accompanied  by  such  shrubs,  as  Tamarix , 
Fluggea,  Desmodium,  fyc., 

It  is  especially  along  the  edges  of  the  rivi  rs  themselves,  or  along  their  escarpments, 
from  whence  numerous  trickling  springs  are  running  down,  that  the  true  riparian  vegetation 
is  properly  developed.  The  following  are  probably  the  most  frequent  riparian  plants,  grow- 
ing on  sandy  or  clayey  soil  : Cleome  icosandra,  Polycarpum  depressum,  Bergia  ammannioides, 
Ludwigia  prostrata,  Gymnopetalum  integr  folium,  Mollugo  g/inus,  and  M.  Spcrgula,  Gnaphalium- 
Indicum , multiceps,  and  crispatulum,  Microrhynchus  asplenifolius,  Sphenoc/ea  Pongatium,  Ilclio- 
tropium  Indicum,  Celsia  Goromandeliana,  Brassica  juncea,  Ilysanthes  parviftora,  Ageratum 
conyzoidcs,  Ludwigia  parviftora,  Jussicea  repens  and  suffruticosa,  Crotalaria  sericca,  Polygonum 
plebejum,  Golocasia  virosa,  Bonnaya  verbenaefolia,  Lippia  nodiflora,  Chenopodium  album,  Celo- 
sia  argentea,  Vernonia  cinerea,  Polygonum  possumbu,  plebejum,  orientals  ? etc.,  Hedyotis  racemosa, 
Burmanni,  and  Heynei,  Fimbristylis  pallescens,  miliacea,  etc.  Isoleqns  dipsacea,  Cyperus  corym- 
bosus,  Pangorei,  rotundus,  distans,  Jrio,  umbellatus,  difformis,  po/ystachyus,  dilutus,  compressus, 
pulvinatus,  Haspan,  pilosus,  pygmaeus,  Eragrostis , verticillatus,  pallidas,  digitatus,  Courtoisia 
cyperoides,  Ryllingia,  Crotalaria  verrucosa  and  striata,  Cotula  pinnatifida , Ranunculus  sceler- 
atus,  Veronica  Beccabunga  with  white  flowers,  Rumex  dentatus,  Bonnaya  veronicas  folia,  Grangea 
Maderaspatana,  Cynodon  Dactylon  on  drier  stations,  Dentella  repens, tPortulaca  olcracea,  Mazus, 
Amarantus  spinosus,  Sphaeranthus  hirtus,  Xanthium  strumarium,  several  speoies  of  Blumea, 
as  B.  Wightiana,  laccra,  etc.,  Eclipta  alba,  Spilanthes  acmclla,  Nasturtium,  Ficus  hcterophylla 
especially  along  escarpments,  Alternanthera  sessilis,  Thespis  divaricata,  Ilydroco/yle  Asia- 
tica,  Commelyna  communis,  Aneilema  nudiflorum,  and  similar  ones.  Amongst  the  above- 
named  a number  of  cultivated  plants  also  settle  down,  such  as  Nicotiana  Tabacum,  Focniculum, 
Ricinus  communis,  Raphanus  sativus,  Physalis  Peruviana,  Datura  alba,  Gomphrenaglobosa,  eto. 

Cryptogams  are  remarkably  rare  here,  but  along  the  escarpments  of  the  large  rivers, 
like  the  Irrawaddi,  a purplish  species  of  Marchantia  or  Grimuldia  is  as  common,  as  along  the 
Bramhapootra  in  E.  Bengal. 


* See  a paper  by  lteisseck,  in  Flora,  1856,  p.  622. 
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It  is  remarkable  that  the  borders  of  certain  sandbanks  arc,  so  to  say,  studded  with  rare 
plants,  coming  from  higher  latitudes  or  regions.  Such  isolated  banks  are  met  witli  often 
at  great  distances,  and  are  at  the  same  time  more  than  others  subject  to  be  carried  away  by 
floods  during  the  rainy  season.  I suppose,  that  it  is  hardly  the  prevalent  current,  which 
carries  the  seeds  of  such  plants  on  to  these  favoured  banks,  while  all  others,  although  quite 
similarly  circumstanced,  are  destitute  of  them. 


&accluvT'it/nv  snorvta7\eumrv  with/  scattered-  com*rae  herbs. 


The  above  sketch  of  a section  of  such  a sand  bank  will  give  an  idea  of  the  configuration 
of  the  terrain,  shewing  at  the  same  time,  that  it  is  the  gradual,  and  not  the  abrupt,  slope, 
along  which  such  rare  plants,  as  are  termed  more  correctly  fugitives,  may  be  found.  The 
sand  is  there  usually  mixed  with  a considerable  proportion  of  vegetable  mould. 

b.  Vegetation  of  streams,  etc.,  with  a rocky  or  stony  bed. — The  vegetation  of  the  rocky  or 
stony  beds  is  restricted  more  to  the  upper  parts  of  the  streams,  etc.  ; but  those  choungs  that 
do  not  enter  the  alluvium,  possess  solely  rock  bed  vegetation.  Accordingly,  as  the  course  of 
such  choungs  is  through  leaf-shedding,  or  through  evergreen  forests,  the  change  in  the  vege- 
tation is  marked  by  the  absence  or  presence  of  xerophilous  or  hygrophilous  plants. 

On  such  rocky  or  stony  beds  do  by  preference  grow  : Rungia  pectinata,  Cyclocodon  trun- 
cation and  a fine  large  white-flowered  Lobelia  ( L . Wallichiana,  especially  on  sand-stone  rocks), 
Pentasacme  caudatum,  Canscora  diffusa,  Rhabdia  viminea , Lindenbergia  urticaefolia  and  Philip - 
pinensis,  Torenia  parviflora  and  cordifolia,  Ajaga  decumbens,  Celosiaargentca,  Cyathula prostrata, 
Pouzolzia  Indica,  Cryptocoryne  spiralis,  Last  a aculeata,  Crotalaria  ferruginea,  Ophiorrhiza, 
Goody  era  procera  ? , Selaginella  tenera  and  imbricata,  Cyathocline  lyrata,  Pogonatherum, 
Equisetum  debile,  2 or  3 species  of  Nephrodium,  several  species  of  Elatostemma,  Plectranthus, 
Polypodium  pteropus,  Gymnopteris,  Adiantum  lunulalum,  Trichomanes  Javanicum,  Hymeno- 
phyllum,  some  species  of  Eragrostis,  Cyperisp.,  Polygonum,  Asplenium  esculcntum,  Thyssanolaena 
acarfera,  Dysophylla,  etc. 

Between  the  rocks,  growing  on  the  pebbly  ground,  many  a shrub  settles  itself  in  spite 
of  the  torrents  during  the  rains.  Such  are  Salix  tetrasperma,  Sarcochlamys  pulchcrrima. 
Cassia  palmata,  Ficus  ischnopoda  and  another  allied  species,  Homonoya  riparia,  Debregeasia 
velutina,  Bohmeria  Malabarica,  Eugenia  contractu  ? and  a few  others. 

When  the  course  of  such  choungs  leads  through  evergreen  forests,  the  rocks  and  boul- 
ders are  usually  covered  by  cryptogams,  such  as  Marchantia,  Metzgeria,  Fissidens,  Hypnum 
and  other  species,  between  which  grow  several  species  of  Elatostemma,  Selaginella  semicordata 
and  tenella,  Trichomanes , Eymenophylla,  etc. 

Certain  trees  also  shew  a particular  predilection  for  such  hill  streams,  like  Eugenia  macro- 
carpa,  Macarang a Indica,  Cassia  Timor ensis  ( mayzelee ) Bischoffia.  Javanica,  Erythrina  lithosperma, 
Euphorbia  antiquorum  ? , and  neriifolia,  a white  flowered  Ixora,  Ficus  glomcrata  and  macrophylla, 
Dillenia  Indica,  Gunizanthus,  Cassia  palmata.  Calamus  arborescens,  Trewia  nudiflora,  and  others. 

A curious  ochre-yellow  Alga  ( Leptothrix  ochracea,)  is  met  with  frequently  in  many 
localities  of  hill  choungs,  protruding  from  amongst  soft  sandstone  or  moist  walls  of 
the  same  rocks  forming  sometimes  a soft  jelly-like  mass,  half  a foot  thick,  which  on  closer 
microscopical  examination  is  found  to  be  composed  of  very  thin  fragile  filaments,  giving  a 
peculiar  amianthlike  structure  to  the  slabby  mass. 

Other  ochre  or  rust-coloured  matters  are  frequently  seen  in  and  along  the  numerous 
trickling  wells  of  the  alluvium,  floating  like  an  oily  sheet  on  the  surface  of  stagnant  little 
pools,  encrusting  the  plants  growing  in  the  neighbourhood,  or  depositing  themselves  on  the 
ground.  These  substances,  however,  are  possibly  nothing  but  iron  oxydes,  sometimes 
transforming  into  what  is  called  Iiasenerz.  Only  Diatoms  are  found  in  such  places,  but  rarely 
other  Algse. 

B.B. — Vegetation  of  the  swamps  and  waters. 

I will  now  refer  to  the  vegetation  that  grows  in  a medium  of  sweet  or  salt  water. 
Most  of  the  water  plants,  however,  root  in  the  ground,  and  derive  therefore  their  nour- 
ishment from  the  soil,  in  which  they  grow.  Comparatively  few  of  these  are  suspended, 
14 
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either  floating  or  submerged,  and  only  these  may  fairly  be  said  to  derive  their  nutriment 
from  the  water  in  which  they  vegetate. 

But  as  the  water  is  the  element  which  effects  the  growth  of  such  plants,  I shall  make  in 
future  no  distinction  between  these  two  modes  of  attachment,  but  treat  them  simultaneously. 

Many  of  the  water  plants  are  amphibious,  i.  e.,  they  grow  both  in  water  and  on  land, 
and  consequently  often  change  their  habits.  Such  amphibious  plants  afford  ample  material 
for  those  who  desire  to  study  the  variations  of  plants. 

As  a first  division  of  the  aquatic  formation  I shall  take  the  vegetation,  peculiar  to  sweet 
waters,  in  contradistinction  to  those  of  brackish  and  seawaters.  The  brackish  waters  cause 
to  a certain  degree  a transition  of  the  fresh  water  vegetation  iuto  the  tidal  vegetation. 


12. — Sweet-water-vegetation. 

The  vegetation  of  the  fresh  or  sweet  waters  might  be  divided  into  vegetation 

a.  of  swamps. 

b.  of  lakes  and  other  stagnant  waters,  and, 

c.  of  running  waters,  such  as  rivers,  etc. 

The  first  named  connect,  as  already  mentioned,  the  land  and  water  vegetation. 

a.  Vegetation  of  swamps,  etc. — True  swamps  and  morasses  in  India  should  be  only 
such  as  are  inundated  also  during  the  dry  season,  those  that  dry  up  are  rather  low  inundated 
lands  which  have  already  been  treated  under  10  b.  Sometimes  Phrag mites  lioxburghii,  and 
another  species,  form  a sort  of  jungle  in  shallow  swamps  that  are  destitute  or  nearly  so  of 
other  grasses.  They  more  often,  however,  consist  of  low  grasses  and  water  plants,  almost 
identical  with  those  of  the  low  moist  pastures.  These  are  Hymenachne  interrupta,  and  my- 
ums,  Paspalum  scrobiculatum,  Anosporum  cephalotes,  Cyperus  pallidus  and  other  species, 
Panicum  crus  galli,  and  colonum,  Leersia  hexandra , and  sometimes  also  wild  rice.  Ipomoea 
reptans  is  almost  everywhere  a companion  of  the  above  grasses,  along  with  several  species  of 
Fimbristylis,  and  Eleocharis,  Ludwig ia  parviflora,  Jussiaea  repens  and  suffruticosa,  Hygrorhiza 
aristata,  Oenanthc  stolonif era,  Rung  ia  repens , Marsilea  erosa,  Commelyna  communis,  Centrostachys 
aquatica,  Sesbania  paludosa,  Aesehynomene  Indica,  Neptunia  oleracea,  Sagittaria  sagittifolia, 
Butomus  lanceolatus,  Monochoria  hastata,  Gyanotis  axillaris,  Floscopa  paniculata , Lasia  aculeata, 
Enhydra  fluctuans,  Eriocaulon,  Hygrophila  salicifolia  and  longifolia,  Pysopliylla  verticillata, 
several  species  of  Utricularia,  a small  creeping  Hydrolea  and  similar  water  plants. 

Lower  Algae  and  Diatoms  are  chiefly  found  amongst  the  floating  roots  and  branches  of 
these  water  plants,  and  a few  Zygnemaceae,  especially  the  common  species  of  Spirogyra, 
cover  the  ground.  Often  enough,  however,  the  water  remains  quite  clear. 

b.  Vegetation  of  lakes  and  other  stagnant  waters, — Mountain  lakes  are  very  rare  in  Burma 
but  a few  are  to  be  found  in  the  Martaban  hills.  Those  in  Pegu  are  mostly  alluvial 
lakes,  often  of  a very  doubtful  character.  Iu  the  diluvial  zone  several  lakes  are  met  with, 
of  which  perhaps  the  one  near  Itangoon  is  the  largest.  The  low  land  lakes  are  very  numer- 
ous indeed  ; some  of  them  are  rather  large  ; the  greater  part,  however,  form  only  small 
expanses,  sometimes  not  larger  than  a middle  sized  tank. 

If  they  possess  muddy  water,  as  is  often  the  case  in  the  Irrawaddi  alluvium,  especially 
in  the  tracts  of  savannah  forests,  little  is  seen  of  water  plants,  and  even  Diatoms  are  very 
scarce.  But  if  the  water  is  of  a clearer  quality,  a profusion  of  water  plants,  fixed  as  well 
as  floating,  inhabit  the  lakes. 

Attached  to  the  ground  we  find  a species  or  two  of  Nitclla  in  abundance  ; also  further 
Ceratophyllum  tuberculatum,  Myriophyllum,  Nymphaea  Lotus,  and  sometimes  stellata,  Ne- 
lumbo  nucifera  locally,  Blyxa,  Villarsia  cristata,  and  Indica,  Aponogeton  monostachyum,  Najas 
minor,  Hydrilla  verticillata,  Nechamandra  alter n folia,  Vallisneria  spiralis,  Ottelia  alimoides, 
Sagittaria,  etc.  Further  Utricularia  flexuosa,  cliantha,  and  2 or  3 other  species,  Neptunia  oleracea, 
Ipomoea  reptans,  Jussiaea  repens,  Hygrorhiza  aristata.  Of  floating  plants  the  following 
deserve  special  mention  : Pistia  stratiotes,  Salvinia  cucullata  and  natans,  Azol/a  pinnata, 
Lenina  paucicostata , polyrrhiza  and  tenera,  Wolfia  arrhiza,  2 or  3 species  of  lliccia,  etc. 

Algae  are  found  plentiful  in  such  clear  lakes,  especially  when  they  are  of  small  size, 
floating  as  well  as  attached  to  the  water  plants.  Amongst  the  labyrinth  of  these  plants 
numerous  Diatoms  can  be  collected,  and  beautiful  forms  of  Desmidieae,  of  which  especially 
Closterium,  Cosmarium,  Pediastrum  and  similar  genera  are  very  rich  in  species. 

Such  shallow  lakes,  when  in  sunny  open  localities,  are  often  covered  by  a greeu,  and 
not  seldom  also  by  a brick-coloured  scum  which,  ou  microscopical  examination,  turns 
out  to  be  no  Alga  at  all,  but  animalcuko  (chiefly  Euglena  viridis  and  sanguinea). 
They  often  also  occupy  the  swamps,  above  referred  to,  and  devolope  themselves  there 
so  prodigiously  that  (especially  the  brick-coloured  species,)  they  form  sheets  of  coloured 
matter  of  several  hundred  square  feet,  which  entirely  hides  from  view  the  water  beueath, 
and  attracts  the  attention  even  from  a distance  of  several  miles. 
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The  green  colour,  so  often  adduced  in  introductory  outlines  of  botany  as  a character 
for  fresh  water  algae,  is  in  India  of  little  avail,  for  not  a few  animalculoe  of  the  most  vivid 
locomotion  have  here  an  intense  green  colouring.  Smaller  or  larger  patches  of  a lovely  emerald 
green  matter  misled  me  repeatedly,  although  I had  ascertained  it  on  former  occasions  that  they 
consisted  only  of  colonies  of  a beautiful  emerald  green  Vorticella. 

c.  Vegetation  of  running  waters. — The  vegetation  of  running  waters  is  so  poor  in  Pegu, 
that  I cannot  mention  a single  phanerogamic  plant,  which  might  be  rightly  brought  under 
this  head.  The  cause  of  this  deficiency  is  to  be  found  partially  in  the  fact,  that  most  of 
the  choungs  dry  up  to  such  an  extent,  that  no  water  plants  can  sustain  themselves  perma- 
nently ; also,  that  most  of  the  supposed  species  which  inhabit  running  rivers  are  nothing 
but  elongated  varieties  of  well  known  forms.  Such  elongation  of  water  plants  takes  place 
in  Pegu,  especially  along  the  currents  that  traverse  the  swamps  and  inundated  rice-fields, 
where  we  see  many  of  the  plants  lengthened  to  an  unusual  extent,  their  foliage  following 
the  same  direction  of  growth.  Such  elongated  forms  occur  especially  among  Alismacece, 
Eleocharis , Isolepis,  etc. 

The  larger  rivers  of  the  plains  may  be  destitute  of  them,  because  the  soft  alluvium  does 
not  favour  their  growth.  But  whatever  may  be  the  true  cause,  all  phanerogamic  plants, 
that  I have  seen  (during  the  dry  season)  in  choungs  etc.  were  restricted  to  such  parts  of 
these  choungs,  as  formed  stagnant  pools  or  water  courses,  such  as  are  called  on  the  con- 
tinent, old  waters.  Of  cryptogamic  plants,  however,  Algae  are  frequent  enough,  and  2 or  3 
species  of  Spirogyra,  Oscillaria,  etc.  attach  themselves  often  to  the  rocky  ground,  elongating 
in  consonance  with  the  rapidity  of  the  waters.  Brown  gelatinous  patches  of  Diatoms, 
too,  are  frequently  met  on  the  ground  of  such  running  waters,  with  such  Algae,  as  Anabaena, 
Staurospennum,  etc. 

13. — Saltwater-vegetation . 

The  phanerogamic  vegetation  is  poorly  represented  in  the  brackish  waters,  and  becomes 
almost  extinct  in  the  sea,  where  sea  weeds  find  their  home. 

We  may  first  treat  the  vegetation  of  the  brackish  or  tidal  waters,  and  then  that  of 
the  salt  waters.. 

a.  Vegetation  of  the  tidal  swamps,  lakes,  etc. — The  vegetation  of  the  tidal  waters, 
whether  running  or  stagnant,  remains  much  the  same  ; the  cause  of  this  lies  no  doubt  in 
the  movements  to  which  both  are  subjected  by  the  influence  of  the  tides.  However  in 
sheltered  stagnant  pools  the  vegetation  is  more  crowded,  while  along  the  channels,  it  is 
restricted  to  the  borders.  Of  phanerogams  are  only  such  plants  still  found,  as  grow  in  the 
ground.  I never  met  with  a freely  floating  phanerogam  except  where  the  water  had 
become  so  sweetened  by  the  rains  as  to  allow  of  a transition  to  sweet-water  vegetation. 
Besides  the  plants  I alluded  to,  when  treating  of  the  tidal  forests  and  which  I referred 
to  as  land-vegetation,  I can  only  sum  up  the  following  few  plants,  which  occurred  to  me  iu 
truly  brackish  waters  in  the  tidal  zone  of  Pegu,  viz.  a Nitella  ? Geratophyllum  and,  but  very 
rarely,  a Potamogeton. 

Algae,  of  course,  are  plentiful,  but  as  the  deltas  of  the  Pegu  rivers  (at  least  so  far  as  I have 
explored  them)*  are  formed  of  alluvium,  they  find  no  proper  substratum  to  which  to  attach 
themselves,  and  are  generally  poor  in  species.  They  are  found,  (in  the  absence  of  rocks, 
etc.)  chiefly  on  the  roots  and  on  the  lower  submerged  part  of  stems  of  trees,  as  also  on  float- 
ing or  submerged  wood  and  branches,  while  others  attach  themselves  to  water  plants  and 
riparian  grasses.  Diatomaceae,  Zygnemaceae  and  similar  lower  Algae  are  found  also  on  the  soft 
mud.  It  would  be  idle  to  sum  up  the  species  of  marine  and  tidal  Algae,  that  are  found  here, 
for  they  are  the  same  as  those  which  will  be  mentioned  when  treating  the  vegetation  of  the  sea 
itself.  The  marine  Algae,  however,  do  not  go  so  far  up  the  Pegu  river,  as  they  do  ou  the 
Gauges.  Although  Hypoglossum  does  inhabit  the  piles  of  wharfs  at  Rangoon,  it  is  very 
rare  there,  while  in  the  salt  lakes,  near  Calcutta,  a great  profusion  of  marine  Algae  is  met  with. 

b.  Vegetation  of  the  sea. — The  vegetation  of  the  sea  in  Pegu  presents  no  phanerogams, 
and  the  only  two  pelagic  phanerogams  I know  in  Burma,  are  Enhalus  acoroides,  frequent 
along  the  coasts  of  the  Andamans  along  shallow  shores  ou  sand-stone  grouuds,  and  a little 
plant  (Halophila  Beccarii ) growing  submerged  on  sand  in  dense  patches  in  a saltwater  channel 
near  the  flag-staff  at  Akyab. 

The  amount  of  mud  iu  the  river-water  that  is  carried  into  the  Martaban  gulf  is  so  enor- 
mous, that  for  more  than  30  miles  from  the  shores  of  Pegu,  no  truly  marine  vegetation  can 
support  itself,  for  the  sea  water  is  so  sweetened  and  discoloured,  that  it  resembles  more  a 
tidal  water.  The  number  of  sea  weeds  is  therefore  small  and  restricted  to  the  shores,  where 
they  grow  analogically  to  those  found  in  the  tidal  waters. 

The  sea  is  divided  by  phycologists  in  a similar  manner  as  the  land,  into  zones  and 
regions.  As  a zone,  the  seas  about  Pegu  belong  to  the  Indian  ocean.  The  depth  of  the  sea 

* Towards  Bassein  laterite  crops  out  in  the  alluvial  delta,  and  there  we  may  naturally  expect  a more 
favourable  harvest  of  Algae. 
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is  divided  in  a descending  order  into  the  following  regions  (called  usually  bathymetrical 
regions)  the  littoral,  circumlittoral,  median,  infra-median  and  deep  sea  region.  The  coasts 
of  Pegu  belong  all  to  the  littoral  region,  and  the  most  common  forms  are  here  Chthonoblastus, 
Polysiphonia,  and  Phycoseris , Cafenella  opuntia,  Bostrychia,  Galoglossa,  Hypoglossum,  Gongro - 
ceras,  Vaucheria  and  Campsopogon. 

On  the  mud  along  the  line  of  the  ebb  at  Elephant  point  and  other  places,  South 
of  ftangoon,  larger  or  smaller  brown  or  yellowish  patches  are  seen,  consisting  of  a 
jelly-like  matter  or  of  threads  often  2 inches  long.  These  consist  chiefly  of  Diatoms,  such  as 
Amphitetras  or  Isthmia,  Homceocladia. 

II.— VEGETATION  OF  CULTIVATED  Oft  LATELY  CULTIVATED  LANDS. 

I have  thus  treated  of  the  vegetation  of  Pegu,  as  it  presents  itself  in  a supposed  original 
state,  and  will  now  refer  to  the  plants  that  are  cultivated,  and  also  (cursorily)  to  the  plants 
that  are  found  associated  with  them,  or  which  spring  up  in  such  places,  where  cultivation  has 
either  been  neglected  or  given  up  altogether. 

As  we  are  now  tolerably  acquainted  with  the  original  flora,  the  vegetation  of  cultivated 
or  lately  cultivated  lands  can  easily  be  understood  by  assuming,  that  by  far  the  greatest  bulk 
is  from  the  surrounding  forests,  etc.,  while  only  a small  fraction  has  been  introduced  either  by 
man  or  by  other  instrumentalities. 

A classification  of  cultivated  or  neglected  lands  is  not  expedient,  and  I will  only  sepa- 
rate some  of  the  more  marked  varieties  to  facilitate  the  treatment  of  such  lands  in  a more 
concise  form. 

I shall,  th’erefore,  introduce  the  following  three  topics  : — 

1.  Vegetation  of  agrarian  lands. 

2.  Vegetation  in  and  around  villages. 

3.  Naturalized  plants. 

1 . — Vegetation  of  agrarian  lands. 

The  vegetation  that  springs  up  on  agrarian  lands,  while  under  cultivation,  varies  some- 
times with  the  crop  that  is  grown  on  them,  but  this  variation  is  reducible  to  causes  affected 
by  the  amount  of  irrigation  to  which  such  lands  are  subjected,  and  it  is  natural,  that  rice 
fields,  etc.,  during  inundation  will  produce  water  and  swamp  plants,  while  in  tobacco,  sun  or 
other  dry  fields  the  usual  garden  weeds  spring  up.  I shall  therefore  make  no  distinction 
between  the  various  crops.  But  there  is  a certain  change  in  the  species  of  weeds  observed  in 
the  two  chief  zones,  viz.,  the  Prorne  and  Pegu  zone,  and  such  aberrations  we  shall  have  to 
keep  in  view. 

I shall  divide  all  culture  in  Pegu  into  two  categories,  corresponding  with  the  2 principal 
modes  of  cultivation,  viz.,  the  hill  rice  and  the  usual  low  laud  rice  cultivation  ; and  I will 
treat  such  lands  as  : 

a.  Upper  agrarian  lands. 

b.  Lower  agrarian  lands. 

a.  Upper  agrarian  lands. — The  upper  agrarian  lands  are  known  in  Burma  generally 
under  the  denomination  of  toungyas.  If  I call  them  upper  agrarian  lands,  I do  not  neces- 
sarily mean  that  they  occupy'  hill  tracts  ; they  may  be  situated  also  on  level  lands,  if  the 
substratum  is  rocky,  and  the  alluvium  sheet,  resting  on  it,  is  of  no  great  depth.  The  plants  that 
are  cultivated  on  such  lands  are  various,  but  hill  rice  is  the  principal  crop.  Besides  this 
smaller  toungyas  are  prepared  by  the  natives,  on  which  they  cultivate  a number  of  plants, 
useful  for  their  household.  These  are  rarely  planted  separately  but  are  curiously  mixed, 
although  not  without  a certain  degree  of  order.  Such  plants  are  especially,  Lagenaria 
vulgaris  (boo  hsen  sway)  ; Luffa  acutangula  (tabwot)  ; Benincasa  cerifera  (kyouk  phayung) ; 
Momordica  cliarantia  (yinga  or  kyet  hen  kha)  ; M.  dioica  (sabyet)  ; M.  Cochinchinemis 
(samong  nway) ; Gucumis  sativus  (tha-kwadee)  Cucumis  melo  (tha-kwamhae) ; Citrullus  vulgaris 
(pharai)  ; Cucurbita  moschata  seldom  (sliway  pha-yuug) ; Garum  Roxburghianum  (kambaloo)  ; 
Peucedanum  sotva  (tsarneik)  ; Capsicum  minimum  (nayook)  ; Morns  Indira  _ (posa)  ; Coix 
Koenigii  f (gyeit) ; Andropogon  sorghum  (pyoung-gyan) ; citroon  grass  (tsabalin) ; Nicotiana 
Tabacum  (tabin  or  hsm)  ; Zea  mays  (pyong)  ; Solarium  mclongena  (kayan)  ; Coix  lacryma 
(kalethee)  ; Sesamum,  Indicum  (huan)  ; Lycopersicum  esculentum  (khayan  mya  pliung)  ; 
Batura  alba  (padaing  katha)  ; Chavica  Betle(kwon  rwet) ; Batatas  edulis  (kazwoon)  ; Arachis 
hypogaea  (my a)  boi)  ; Cajanus  Indicus  (psozin  goong)  ; Ricinus  communis  (kyessoo)  ; Carica 
papaya  (thing  boi)  ; Trichosanthes  anguina  (pailen  mwro)  ; T.  cncumerina  (thalnvot  kha)  ; 
Bu  lie  I os  Labial , (pai)  ; Hibiscus  Surrattensis  (wetma  ohimboung)  ; JI.  Sahdariffa  (chimbouug 
nee) ; II  Abelmoschus  (baloo  wa)  ; II.  esculentus  (yung  ma  dlire)  ; Gossypium  herbaceum  (wa)  ; 
Brassica  juncea  (mung-nyen)  ; Lcpidium  sativum  (sa-mung-nee) ; plantains,  divers  varieties 
of  Bioscore  a ; Eleusine'  Coracana ; Setaria  Ita/ica  ; sugarcane;  So/auum  ferox  and  S.  trongum  ; 
Pachyrhizus  angulatus,  and  similar  plants. 
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The  Karens  usually  plant  mulberry,  with  Solatium  melongena,  Hibiscus,  Andropogoti 
Sorghum,  Nicotiana  Tabacum,  Sesamum  Indicum  and  such  like  together  on  one  field,  or  plant 
a little  of  everything  on  smaller  hill  fields,  eto. 

Amongst  these  crops  are  seen  coming  up  : Cleomc  icosandra,  Ggnandropsis  pentaphylla , 
Portulaca  oleracea,  Triumfetta  angulata,  Corchorus  acutangulus  and  capsularis,  Oxalis  sensitiva 
and  corniculata,  Ammannia  pentandra,  peploides,  and  baccifera,  Thladiantha  dubia,  Hernia - 
delphis  polysperma,  Gnaphalium  multiceps , Solatium  nigrum,  Celosia  cristata,  Ageratum  cony- 
zoides,  Solatium  torvum , Indicum,  and  verbascifolium,  Achyranthes  aspera,  Kyllingia,  Blumea 
Wightiana,  runcinnata,  pterodonta  and  aurita,  Sida  acuta  and  rhombifolia,  Buddleia  neemda , 
Vernonia  cinerea,  Amaranthus  sanguineus  and  spinosus,  Lindenbergia  macrostachya,  Ipotnoea 
vitifolia,  Eleusine  Indica,  Nelsonia  origanifolia,  Gossypium  herbaceum,  Dcsmodium  triquetrum, 
Strobilanthes  auriculatus,  and  scatter,  Ardisia  Watlichiana , Spilanthes  acmella  and  paniculata, 
Cylista  scariosa,  Argyreia,  Thunbergia  hiurifolia,  Luffa  cylindrica,  Rungia  pectinata,  Strobi- 
lanthes glaucescens,  coarse  Cyperi,  Onychium  auratum,  Pteris  longifolia  and  Gretica,  Ficus 
heterophylla,  and  similar  plants. 

At  higher  elevations  in  the  Karen  hills,  Strobilanthes  flaccidus  is  often  seen  cultivated 
for  its  dye.  There  appear  also  mauy  plants  of  higher  elevations  on  those  hill  toungyas, 
which  are  wanting  in  the  Yornah,  such  as  Sonchus  arvensis,  Youngia  lyrata,  Scirpus  mucro- 
natus,  Eleocharis  tetraquetra,  Clerodendron  infortunatum,  Rubus  Holuccanus,  and  rosaefolius , 
Conyza  absinthifolia,  Alectra  Indica,  Gnaphalium  Juypoleucum,  and  numerous  others. 

The  trees  that  have  been  felled  and  burnt  previous  to  the  formation  of  such  toungyas, 
are  usually  not  completely  burnt,  but  many  of  these  logs,  seriously  damaged  and  scorched  by 
fire,  are  scattered  on  the  ground.  The  stumps  of  the  felled  trees  are  also  seen  sticking  out 
everywhere,  and  often  throw  out  numerous  shoots  that  grow  up  again  into  trees. 

After  the  harvest  has  been  brought  in,  these  toungyas  are  left  to  themselves  for  the 
next  8 to  12  years,  by  which  time  they  become,  as  a rule,  converted  again  into  young  forests. 
These  are  then  considered  by  the  Karens  to  have  become  “ strong”  enough  to  yield  a 
sufficient  amount  of  alkalies,  etc.,  for  another  routine  of  hill  rice  culture.  They  are  seldom 
kept  under  cultivation  for  a second  year,  and  then  no  rice  is  cultivated,  but  only  cotton, 
mulberry,  and  such  like,  along  with  the  usual  culinary  vegetables. 

After  such  toungyas  are  completely  abandoned,  they  are  called  toungyas  poonzoh,  or 
briefly  poonzoh  : deserted  toungyas.  The  vegetation  in  the  next  season  is  usually  not  much 
changed  on  such  poonzohs.  The  crops  that  stood  on  them  have  of  course  disappeared,  but 
stragglers  are  still  plentiful,  and  the  usual  weeds  of  cultivation  get  the  supremacy.  The 
second  year,  however,  the  scene  changes  altogether.  The  whole  poonzoh  becomes  covered 
by  certain  weeds  that  have  got  the  supremacy  over  the  others,  such  as  Conyza  balsatnifcra , 
Blumea  lacera,  runcinnata  etc.,  Conyza  viscosula,  Solatium  torr.um  or  verbascifolium,  Sida,  Ver- 
nonia cinerea,  Achyranthes  aspera,  Triumfetta  angulata,  Ageratum  conyzoides,  Triumfetta 
annua,  Lygodium  scandens,  Paederia  tomentosa,  Buddleia  neemda,  Fluggea,  TJrcna  lobata,  Cen- 
totheca,  etc.  Such  is  the  case  especially  in  the  level  tracts,  but  in  hilly  parts  coarse  grasses 
spring  up  which  supersede  all  other  herbaceous  growth,  and  these  are  chiefly  Thyssanolaena 
acarifera,  Saccharum  spontaneum,  Androscepia  gigantea,  and  Coix  heteroclita.  Bamboos  appear 
only  when  in  the  surrounding  forest  tracts  the  bamboos  flower  and  fruit  at  the  time 
when  such  toungyas  become  deserted.  One  cannot  pass  such  deserted  toungyas  without 
being  troubled  by  such  plants,  as  Urena,  Triumfetta  (especially  T.  annua),  Desmodium  poly- 
carputn,  Centotheca  lappacea,  and  Chrysopogon  aciculatus,  the  fruits  of  which  adhere  firmly 
to  the  clothes.  These,  as  well  as  the  stiff  fragile  hairs  on  the  sheathes  of  Coix  heteroclita, 
cause  a great  deal  of  irritation  to  the  skin  when  one  has  to  penetrate  such  dense  grass-jungles. 

The  grasses,  above  named,  rapidly  expel  all  the  weak  weeds,  and  only  shrubs  aud  seed- 
lings of  the  more  frequent  trees  can  overtop  these  powerful  intruders,  until  they  have  grown 
up  high  enough,  to  check  the  further  growth  of  coarse  grasses  by  their  own  shade. 

The  trees  that  seemed  to  me  most  frequently  to  come  up  on  deserted  toungyas  are 
Anogeissus  acuininatus , Lagerstroemia  macrocarpa  and  tomentosa,  Premna  pyramidata,  Ficus 
hispida,  Naucleasp.  (maoo  letshok),  Dalbergia  purpurea  (thit-poh),  Nauclea  Brunonis,  (bingah), 
Spondias  pinnata  fGrway)  ; Ficus  cuniata,  Duabanga  grandijiora,  Nauclea  sericea,  Spathodea, 
Boinbax,  and  such  like  : these  are  all  light-loving  trees.  In  the  Karen  hills  many  others  appear, 
like  Sponia  velutina,  Schima,  Hibiscus  vulpinus,  Croton  oblongi/olium,  Lantana  arborea,  aud 
others ; while  in  higher  elevations  above  3000  feet,  numerous  trees  from  the  drier  hill 
forests  appear,  amongst  which  especially  Eurya,  Ficus  hirta,  Nelitris  paniculata,  and  Ternstroe - 
mia  Japonica , are  most  abundantly  met  with,  along  with  such  undergrowth  as  Pteris 
aquilina,  Androscepia,  Clerodendron  infortunatum , Jasminum  linear  folium,  Hedyotis  scandens , 
Asparagus  curillus,  etc. 

I could  trace  no  rule  by  which  trees  might  be  classed  that  grow  up  in  poon- 
zohs. Any  tree  from  the  surrounding  forests  can  spring  up,  either  singly  or  in  num- 
bers, and  those  that  grow  best  are  always  such  as  probably  grew  before  the  formation 
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of  such  toungyas.  Light-loving  species  are  always  such  as  appear  first,  while  the  feeble* 
evergreen  trees,  as  a rule,  grow  up  only  after  those  lofty  leaf-shedding  trees  of  the 
evergreen  forests  (which  I have  already  enumerated  when  treating  of  these  forests)  have 
attained  a height  sufficient  for  their  shelter.  At  elevations,  however,  above  3000  feet,  this 
rule  falls  to  the  ground,  inasmuch  as  here  no  more  leaf-shedding  forests  establish  them- 
selves on  account  of  the  increased  moisture  of  the  atmosphere.  Therefore  we  may  safely 
assume,  that  poonzohs,  as  a rule,  revert  into  forests,  either  identical  with,  or  very  similar  to, 
those  forests  that  existed  on  them  before  cultivation  commenced. 

I have  above  alluded  to  bamboos,  and  stated  that  bamboos  appear  on  deserted  toungyas 
only  when  the  surrounding  bamboos  in  the  forests  are  fruiting.  Another  reason  why  bam- 
boos do  not  overgrow  such  deserted  toungyas  in  the  first  year  that  they  are  left  to  them- 
selves, may  be,  that  the  Karens  avoid  as  much  as  possible  planting  rice  in  localities,  where 
bamboos  are  expected  to  come  into  flower.  The  true  reason  for  this  practice  is,  I think, 
because  wandering  rats  increase  iu  jungles  containing  fruiting  bamboos  to  such  an  extent, 
that  it  is  known  that  whole  toungyas  have  had  to  be  given  up  to  these  voracious  creatures. 
When  the  new  leaf-shedding  forests  have  grown  up  sufficiently,  young  bamboos  are  regularly 
seen,  as  soon  as  the  coarse  grasses  have  disappeared.  I do  not  think,  however,  that  the 
seeds  of  such  bamboos  were  buried  and  slumbering  all  the  time,  but  should  rather  suppose 
that  in  the  meanwhile  bamboos  in  the  neighbourhood  had  come  into  fruit. f 

b.  Lower  agrarian  lands.-—  By  the  term  lower  agrarian  lands  I understand  all  such 
fields,  no  matter  whether  growing  rice,  tobacco,  maize,  sun,  or  others,  that  are  formed  on  alluvial 
lands.  Many  of  them  are  during  the  rains  more  or  less  inundated,  especially  the  rice  fields. 
The  crops  that  are  chiefly  raised  on  them  are  the  common  water  rice  ( Oryza  rntiva) , Phaseolus 
mangos  (bhse  nan)  ; Orotalaria  juncea  (paik  hsan),  Cicer  arietinum  (Kulapai)  ; Raphanus  sativus 
(muugla) ; along  with  all  those  plants  already  mentioned  as  growing  in  the  upper  agrarian 
lands,  hill  rice  and  mulberry  excepted. 

In  the  Prome  district,  and  rarely  also  in  the  Irrawaddi  zone,  we  find  also  fields  of  Meli/otus 
leucanthus,  Gartharnus  tinctorius  (hsoo)  and  Indigofera  tincforia  (mai  nai). 

Besides  these  we  meet  frequently  on  fields  : Apium  graveoleus  (sa-mivot)  ; Pachyrrhizus 
angulatus  ; Cyamopsis  psoralioides  (pai-pa-soon)  ; Brassica  oleracea  ; Colocasia  csculenla  ; 
Coriandrum  sativum,  Lablab  vulgaris,  Batatas  edulis  ; Amarantus  oleraceus  ; Allium  pot  rum 
and  other  species  ; Lepidium  sativum  ; 2 varieties  of  sugarcane,  sometimes  Pisum  sativum 
(pai)  ; Physalis  Peruviana  (pung)  ; Canavalia  gladiata  (pai-noung-nee)  ; Psophocarpus  tetra- 
gonololms  (pae  zom  gyah),  and  possibly  some  more. 

On  inundated  fields  we  see  chiefly  the  following 'plants  amongst  the  crops  : Fuirena 
ciliaris,  Fimbristylis  miliacea,  Scirpus  juncoides,  Cyperus  distans,  Iria,  umbellatus,  diffonnis, 
dilutus,  compressus,  pulvinMus,  Haspan,  pygmceus,  Eragrostis  verticillatus,  cephalotes,  etc.,  Cour- 
toisia  Kyllingioides  ; Leersia  hexandra,  Isolepis  2-3  species  ; Eriocaulon  ; Xyris  ; Ludwigia 
parviflora  ; Sphenoclea  Pongatium,  Dopatrium  junceum,  Commclyna  communis,  Pontederia  etc. 
etc.  Submerged  iu  the  water  itself  a Nitella  along  with  some  Utricularice  are  not  unfrequent. 

After  harvest  these  fallow  fields  become  (at  least  in  lower  situations)  usually  peopled 
by  numerous  plants,  that  supersede  more  and  more  the  annuals*  of  the  rainy  season,  form- 
ing a kind  of  soft  pasture  until  the  hot  season  fairly  sets  in,  when  they  turn  as  dry 
and  barren  as  those  which  are  situated  higher  up.  Grasses  and  sedges  are  then  here,  as 
everywhere,  the  predominant  plants,  but  are  however,  like  all  other  plants  here,  short- 
lived, such  as  for  instance  the  soft  tender  Isachnc  often  covering  some  fields  almost  exclu- 
sively, Diplacrum  caricinum,  Fuirena  ciliaris,  Fimbmstylis  pallescens,  miliacea,  diphylla  and 
ovalis  ; Kyllingia,  Abildgaardia  monostachya,  Cyperus  rotundas,  and  other  species,  Elythropho- 
rus  articulatus,  Dactyloctenium  Aegyptiacum,  Eleusine  Indica,  Ardndinella  avcnacea  and  agros- 
toides,  Chaetocyperus  setaceus,  Scirpus  juncoides,  Isolepis  and  Eleocharis,  Panicum  colonum, 
Courtoisia  cyperoides,  Andropogon  pertusus,  Eragrostis,  lschaemum  rugosum,  Paspalum  scrobi- 
culatum,  Panicum  sanguinale  and  ciliare,  Setaria  glauca  and  such  like.  To  these  associate 
themselves  Vandellia  Crustacea,  Scoparia  dulcis,  Dysophylla  auricularia  and  verticillata,  Digcra 
arvensis,  Bentella  repens,  Eriocaulon  Wightianum  and  other  species,  Emilia  sonchi folia,  Adcnos- 
ma  biplicata,  Hemiadelphis  polysperma,  Utricularia  Griffithii  and  2 other  species,  Stylidium 
Kunthii,  Broscra  Indica,  3 species  of  Xyris,  Lobelia  trigona,  several  species  of  Limnophila, 

* I call  them  feeble  evergreens,  but  under  the  shade  of  other  trees,  they  become  powerful,  inasmuch  as  they 
attain  altogether  the  supremacy,  sparing  only  those  leaf-shedding  trees,  which  are  able  to  grow  up  lofty  enough  to 
escape  the  injurious  effects  of  the  deprivation  of  light  which  they  cause. 

t It  is  really  astounding,  that  after  all  the  various  depredations,  to  which  bamboo  seeds  may  be  exposed, 
the  ground  is  still  so  densely  covered  by  seedlings,  as  to  appear  more  like  a meadow.  The  struggle  for  supre- 
macy must  be  fierce,  for  full-grown  bamboo  clumps  grow  at  several  feet  distance  from  each  other,  so  that  at 
least  a hundred  seedlings  had  to  be  extirpated  to  give  place  to  a single  clump. 

I Many  of  them  are  better  called  4 to  5 monthly  plants,  for  that  is  the  period  (hey  require  to  complete 
theircycle  of  life.  On  very  sterile  ground,  as  for  instance  on  brick  or  stone  paths,  sands,  etc.,  many  of  the  plants 
like  Ayeratum,  Bonn  ay  a,  etc.,  remain  pygmean,  often  reduced  to  2 or  3 little  leaves  only  and  a single  flower. 
In  such  cases  1 or  2 months  are  the  period  in  which  they  flower,  fruit  and  die. 
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Aneilema  nudiflorum  and  ochraceum,  Burma nnia  juncea,  Mitrasacme  Indica,  TJrena,  Ageratum 
conyzoides,  Triumfetta  angulata,  Osbecliia  chinensis,  Geissaspis  cristata,  Butomus  lunceolatus,  a 
prostrate  Hydrolea,  and  amongst  others  chiefly  such  as  I have  mentioned  as  occurring  along 
the  banks  of  alluvial  rivers. 

The  fields  on  lands  situated  higher  up  soon  parch  up  and  become  cracked  in  all  direc- 
tions with  the  increasing  dryness  and  heat  of  the  hot  season.  Other  plants  then  make  their 
appearance,  of  which  the  following  are  the  chief  : Coldenia  procumbent,  Vandellia  Crustacea , 
Polygonum  eiegans,  Crozophora  plicata,  Dentella  repens  in  sheltered  fissures,  Scoparia  dulcis, 
Lippia  nodiflora  ; Gnaphalium  crispatulum,  Microrhynchus  asplenifolius,  Hemiadelphis  polys- 
perma,  Sphacranthus  hirtus  ; Grangea  maderaspatana,  Alhroisma  laciniatum,  and  a few 
scattered  grasses,  like  Dactyloctenium,  Ghrysopogon  aciculatus,  Andropogon  pertusum,  Gynodon 
etc.,  which  during  this  period  must  give  a scanty  pasturage  to  cattle. 

In  the  dry  Prome  zone  not  a few  other  plants  appear  together  with  the  above,  such  as 
Monenteles  spicatus,  Sphaeranthus  amarantoides,  Psora/ea  corylifolia,  etc. 

2. — Village-vegetation. 

If  I speak  here  of  the  vegetation  of  villages  and  of  native  gardens,  I do  not  intend  to 
give  a picture  of  a Burmese  village,  with  its  trees,  shrubberies,  and  gardens.  It  is  not  neces- 
sary for  me  to  describe  the  houses  of  the  Burmans,  which  are  so  like  those  of  the  Javanese, 
that  the  similarity  of  these  two  nations  in  their  household,  in  their  character  and  cloth- 
ing, becomes  still  more  striking  to  one  who  has  lived  amongst  both.  I have  only  to  note 
what  trees,  shrubs,  and  other  plants,  are  generally  seen  here,  and  how  they  grow. 

Many  perhaps  may  object  to  the  inclusion  under  this  head  of  the  vegetation  of  waste 
places  etc.,  but  any  one  who  examines  the  neglected  gardens  of  Burma  will  find  no  great  differ- 
ence between  them  and  waste  places  ; in  fact,  I have  made  this  division  a sort  of  lumber- 
room,  in  which  I may  collect  all  that  does  not  appear  to  me  sufficiently  important  to  deserve 
special  consideration. 

a.  Native  gardens,  waste  places,  etc. — I begin  with  native  gardens,  because  they  shew 
the  greatest  resemblance  to  agrarian  lands  treated  in  the  former  section,  and  are,  at  the  same 
time,  often  nothing  but  toungyas  on  a smaller  scale.  The  gardens  of  the  Burmans  rarely 
deserve  the  name,  and  are  best  compared  with  Kitchen-gardens,  wherein  vegetables  are 
grown  along  with  a few  favourite  flowers  or  medicinal  plants. 

All  the  plants,  that  are  found*  in  toungyas,  are  also  here  represented,  and  it  would  be 
idle  to  sum  up  again  the  plants  already  enumerated  when  treating  of  agrarian  lands. 

In  the  Bangoon  district  we  meet  with  extensive  gardens  of  bananas  (uanat),  which  are 
chiefly  raised  in  shady  orchards  of  Jack-trees,  and  beautifully  they  grow  there  on  the  laterite, 
for  it  is  this  formation  which  produces  also  in  Singapore  and  Banca  the  most  delicious  fruit. 

The  Burmans  usually  plant  in  such  gardens  a few  of  their  favourite  plants  and  flowers  in 
a single  row,  or  in  a few  rows,  before  their  houses.  Such  plants,  are  chiefly  Ocymum  sanctum 
(pein  zein)  ; Elsholtzia  blanda  (yoon  boay)  ; Gelosia  cristata,  yellow  variety  (lvyemoukwa) 
and  purple  variety  (Kye  man)  ; Gassia  alata  (thin  bou  mayzelee)  ; sometimes  Acorus  Cala- 
mus (len  hae)  ; Ganna  Indica  (budda  tharana)  ; Pardanthus  Chinensis  (thet  sa)  ; Plumbago 
Zeylanica  (Ken-khyouk-phyoo)  and  P.  rosea  (Kangyoup  nee)  Gendarussa  vulgaris  (bawa-net)  ; 
Vinca  rosea  (themban  ma  huyo  ban) ; Gomphrena  globosa  (mo  nhyo)  ; Mirabilis  Jalapa , diverse 
varieties  (my 00  zu)  ; Quamoclit  pinnatum  (myat  lae  nee)  ; Datura  alba,  and  Tatula ; Passi- 
flora  (a-tha-wadee)  ; Glitoria  ternatea  (bu-gyee)  ; Impatient  Bulsamina  (pan-sheet)  ; Bryo- 
phyllum  pinnatum  (ywet-kya-pen-pouk)  ; Zinnia  ; Graptophyllum  pictum  ; Pyrethrum  Indi- 
cum,  Tagetes  ; Coreopsis  ; and  others.  Of  shrubs  and  little  trees  we  see  frequently  Nyctanthcs 
arbor  tristis  (hseik-baloo)  ; Hibiscus  rosa  Sinensis  (Khoung-yan)  ; Lagerstroemia  Indica  ; 
Quisqualis  Indica  (daway-hmaing)  ; Rosa  ccntifolia  (linen  hsee)  ; Calotropsis  gigantea  (ma-yo)  ; 
Morinda  citrifolia  (nyan  gyee)  ; Allamanda  cathartica  (pha-young-ben)  ; Calpicarpum  llox- 
burghii  (sa-lat)  ; Cassia  glauca,  Cassia  alata  (mayzeleegyee) ; Vitex  trifolia  ; Ixora  Bandliuca, 
etc. ; Hamelia,  Nerium  odorum  ; Cordyline  atropurpurea,  Cacsalpinia  pulcherrima  (doung- 
souk)  ; Lawioni't  inermis,  (dan)  ; Pandanus  odoratissimus  (tsattapoo)  ; and  some  others. 

The  Karens,  too,  are  fond  of  certain  flowers,  and  in  most  of  the  toungyas,  often  situated 
in  the  remotest  out-of-the-way  corners  of  the  Pegu  Yomah,  are  seen  especially  Cclosia  cris- 
tata, Gomphrena,  Tagetes,  Plumbago , etc. 

In  European  gardens,  and  in  those  of  more  wealthy  Burmans,  are  often  seen  a number  of 
European  vegetables,  such  as  Cichorium  Endivia,  Lactuca  sativa,  Brassica  oleracea  and  Rapa 
(chiefly  Kol  and  Kolrabi),  Daucus  Carota,  Beta  vulgaris,  Spmacia  oleracea,  Pisum  sativum 
and  such  like.  These  thrive  well  here  during  the  cold  and  hot  season,  especially  in  th( 
drier  districts  like  Prome.  Potatoes  have  also  become  a favourite  object  of  cultivation  with 
Europeans.  Major  Lloyd  informed  me  that  in  the  Sittang  valley  erf  his  district  (Tounghoo)  any 
amount  of  potatoes  can  be  raised  for  the  supply  of  the  Commissariat  Department.  I consider 
it  out  of  the  scope  of  this  report  to  dwell  upon  the  ornamental  plants  and  trees,  introduced 
and  cultivated  by  Europeans. 
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b.  Village-vegetation. — The  principal  trees,  rarely  missed  in  larger  Burmese  villages, 
are  mango-trees  (thayot)  ; tamarinds  (magyee)  ; Moringa  pterygosperma,  (dandalone)  ; Carica 
papaya  (them-ban-thee)  ; Citrus  decumana  (shouk-tung)  and  the  sweet  and  acid  limes  (Citrus 
nobilis)  such  as  sliouk-lieng-mau,  shouk-kyo,  and  thau  ha  ya  shouk,  Sesbania  grandiflora 
(pouk-pan)  and  S.  Aegyptiaca  (yse-thoo-gyee)  ; Psidium  Guava  (mhanlaka),  diverse  species 
of  bamboo,  varying  according  to  the  zone  in  which  the  village  is  situated,  Mesua  ferrea  (gan- 
gau) ; Sandoricum  Indicum  (tbit  toh)  ; Artocarpus  integrifolia  (peing-nay)  ; Ficus  cordifolia  ; 
Pithccolobiurn  bigeminum  (Gway  danyiu)  ; Corypha  umbraculifera  (pae)  ; Cocos  nucif  era  (ung)  ; 
Borassus  fabelliformis  (htan).  The  following  are  also  frequently  cultivated  : Phyllanthus 
(Cicca)  distichus,  (thembou  hzee  phyu)  ; Achras  sapota  (thwo-la-bat)  ; Averrhoa  carambola 
(soung-ya)  ; Cassia  florida,  Anacardium  Occident  ale  (thee-ho-thayet)  ; Mimusops  Etengi  (Kha- 
ya)  ; Plumieria  acuminata  (ta-joke-sa-ga)  ; Arcca  catechu  (Koon-thee)  ; Bixa  Orellana  (theed- 
in)  ; Aegle  marmelos  (oak-sheet)  ; Croton  oblongifolium  (thathyin) ; Dillenia  Indica  (thabyoo)  ; 
Melia  azadirachta  (thimbou  tamakha)  ; Michelia  champaca  (sagga)  ; Anona  squimosa  (orza)  ; 
Ochrocarpus  (Sia mentis  (tala  phee)  ; Baccaurea  sapida  (Karnasoo)  ; Citrus  Hystrix  (shouk 
pouk)  ; C.  medica  (shouk  thakwa)  ; Feronia  elephantum  locally  (hman)  ; Zizyphus  jujuba 
(tsee)  ; Euphoria  Longana  (Kyet  ruouk)  ; Acacia  Farnesiana  (nanlung  Kyeing)  ; Lagerstroe- 
rnia  Jtos  reginae  (peema)  ; Bouea  oppositifolia  (mayan)  ; Spondias  pinnata,  (gway)  ; Ptero- 
carpus  Indicus  (padouk)  ; Bauhinia  purpurea  ; Thevetia  neriifolia.  Artocarpus  Lacoocha 
(myouk-loke)  ; Nephelium  hypoleucum  (Kyet-mouk)  ; Eugenia  Jambos,  and  aquea,  Ca/o- 
phyllum  inophyttum,  (phung-nyet). 

Such  are  the  trees  we  meet  principally  in  villages,  in  Pegu  proper,  but  if  we  enter  the 
Prome  zone,  many  of  these  disappear  altogether,  and  some  others  replace  them,  such  as 
Parkinsonia  aculeata,  Punica  granatum,  Melia  azedarach,  etc. 

All  the  trees  named  grow  quite  wild  and  without  any  order,  except  when  they  are  planted 
around  the  numerous  Kyouks  (monasteries)  of  poungyees.  In  this  casesome  sort  of  arrangement 
can  be  detected.  It  is  here,  around  such  Kyouks,  that  gardening  first  commences,  for  hardly 
is  a village  established,  when  trees  are  seen  planted  along  with  favourite  shrubs  and  flowers 
around  these  Kyouks. 

Several  of  the  fruit  trees  are  cultivated  in  greater  numbers  so  as  to  form  orchards,  and 
there  can  be  seen  occasionally  orchards  of  Jack,  Lime  or  Papaya  trees.  The  plantains 
should  also  be  reckoned  here,  as  they  may  be  fairly  said  to  be  the  most  extensively  cultivated 
of  all  other  fruits.  Only  8 varieties  of  plantains  have  occurred  to  me, — a small  number 
when  compared  with  that  of  Java,  where  there  are  about  70  to  80  sorts. 

In  the  Prome  district,  where  all  vegetation  is  regulated  by  the  presence  of  lime  and 
a hot  and  dry  climate,  we  see  extensive  orchards  of  custard-apples  (orza),  which  cover 
a great  part  of  the  low  hills  around  Prome  itself.  The  Aegle  marmelos  (oaksheet)  is  also 
found  here  in  greater  numbers  than  anywhere  else.  The  htan  ( Borassus  fabelliformis ) is  so 
abundant,  as  to  form  the  principal  feature  iu  the  landscape. 

In  the  Martaban  hills,  E.  of  Tonghoo,  plantations  of  Areca  catechu , on  which  betle  is 
trailed,  are  very  frequent  along  small  feeders  of  choungs.  The  Karens  understand  very  well 
how  to  irrigate  these  plantations  by  draining  the  waters  of  these  ciiounglets,  so  that  they 
form  a whole  network  of  shallow  running  rivulets,  through  which,  with  lowered  temperature, 
the  evaporation  is  caused  to  increase  so  much,  that  at  elevations  far  below  1000  feet  a num- 
ber of  high  level  plants  spring  up  like  weeds.  Such  ar e Bidcns  pilosa,  Drymaria  cordifolia, 
Siegesbeckia  orientalis,  Polygonum  Nepalensc  ? , and  some  others. 

For  hedges  are  especially  used  Pedilanthus  tithymaloides,  Opuntia  Dillenii  (Kala  zoung 
letwa),  Croton  Tig  Hum  (Khan-na-kho) ; Jatropha  Curcas  (thembau-kyet-hsoo)  ; Euphorbia 
antiquorum  (Kyessoung  pya-that),  E.  tirucalli  (sha-zoung-leng-nyo)  and  neriifolia,  Cereus, 
bamboo,  several  species  of  Caesalpinia,  etc. 

Besides  many  of  the  ornamental  shrubs,  already  mentioned  as  occurring  in  these  villages, 
are  others  which  are  suffered  to  grow  under  the  shade  of  the  village  trees,  such  as  Croton 
Tiglium,  Bicinus  communis , Manihot  utilissima,  Jatropha  curcas  and  sometimes  glandu/ifera, 
Copiaeum  variegatum,  Panax  cochleatum,  Poinscttia  pulclierrima,  Pedilanthus  tithymaloides, 
Cereus  grandis , 2 or  3 species  of  arboreous  Euphorbiae,  Glycosmis  pentaphylla,  Jasminum 
sambac , Taber naemont ana  coronaria,  etc. 

Then  come  the  weeds  and  weedy  looking  plants  on  the  ground  which  spring  up  every- 
where, several  of  which  are  of  the  sort  termed  ammoniacal  plants.  Colocasiae  are  seen 
everywhere  in  abundance,  cultivated  as  well  as  wild,  Clcome  icosandra , Gynandropsis  penta- 
phylla, Portulaca  oleracea,  Tephrosia  purpurea,  Oxalis  corniculata,  Ocymum,  Moschosma  polys- 
tachya,  Corchorus  acutangulus,  Cassia  sophera  and  Absus,  Scoparia  dulcis,  Oplismcnus  Bur- 
manni  ? , Bryophyllum  pinnatum,  Ammannia  baccifera,  Cyamopsis  pubescent,  Spilanthes  anne/la 
and  panicidatus,  Eclipta,  Datura,  Solatium  nigrum,  Xanthium  strumarium,  Ageratum,  Urena 
lobata,  Triumfetta  angulata,  Sida  rhombifolia,  Vernonia  cinerea.  Solatium  torvum,  Eleusine 
Indica,  Achyranthes  aspera,  along  with  herbaceous  twiners  as  Luff  a cylindrica,  Zehncria  um- 
bel lata,  Ipomoea,  Basella  alba,  etc. 
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Cucurbitaceous  plants  are  everywhere  grown  around  and  before  the  houses  on  bamboo 
tradings  or  other  supports,  offering  a friendly  sight  during  the  hottest  part  of  the  year,  when, 
with  the  exception  of  tamarind  and  mangos,  all  trees  have  shed  their  leaves. 

c.  T Vaste  places,  ruins,  etc. — The  vegetation  that  grows  on  waste  places,  along  road- 
sides and  in  rubbishy  places,  such  as  are  called  by  botanists  ruderata,  as  also  the  plants  that 
grow  on  old  brick  walls,  or  on  ruined  pagodas,  are  often  very  interesting,  although  the 
greater  part  of  these  plants  are  usually  weeds  of  general  disribution. 

It  is  not  necessary  here  to  go  more  fully  into  this  matter.  I therefore  content  myself 
with  summing  up  a few  of  the  names  of  the  more  frequent  plants  that  grow  : — 

(1.)  On  waste  places  and  along  road-sides. 

(2.)  On  rubbishy  places  aud  old  brick  work. 

On  the  former  are  seen  chiefly  Leonotis  nepetaefolia,  locally  Jdtropha  glandulifera,  Ocy- 
mum,  Hicinus  communis,  Tephrosia  purpurea,  several  species  of  Blumea,  sucli  as  B.  Wightiana, 
lacerat  etc.,  Phnylopsis,  Triumfetta  angulata,  Spilanthes  acmella  and  paniculata,  Vernonia 
cinerea,  Cyamopsis  pubesccns,  Clirysopogon  aciculatus,  Eleusine  Indica,  Zoysia  pangens,  Sidae, 
Sporobolus,  and  numerous  others  of  similar  stamp. 

In  localities  of  the  latter  nature,  and  more  especially  on  old  ruined  pagodas,  we  find  a 
number  of  curious  plants,  which  we  were  accustomed  to  collect  chiefly  on  diluvial  and 
other  rocky  formations,  and  such  plants  attract  our  attention  here*  still  more,  as  they  are 
found  growing  on  these  pagodas  in  the  midst  of  alluvium,  where,  for  30  to  40  miles  around, 
no  vestige  can  be  seen  of  them,  except  on  old  brick-work  in  villages,  a situation  identical 
with  the  above,  only  differing  sometimes  in  the  amount  of  shade  and  moisture.  But  even 
this  is  of  no  consequence,  for  if  we  walk  round  a circular  or  quadrangular  pagoda,  we  find 
fully  developed  all  the  changes  that  exposure  creates. 

Burnt  clay  (brick -stones)  possesses  (like  iron-oxyde)  to  a remarkable  degree  the  capacity 
of  forming  (with  ammonia)  solid  combinations.  It  absorbs  with  avidity  ammonia  from  the 
atmosphere  and  retains  it,  aud  Liebig  therefore  calls  burnt  clay  and  soils  rich  in  iron-oxyde 
(like  laterite)  veritable  absorbers  of  ammonia.  It  is  no  doubt  due  to  this  quality  that  old 
ruins  etc.  possess  such  a prolific  vegetation. 

The  following  are  the  plants  I met  with  more  generally  in  such  localities  : Blumea 
runcinata  and  flaoa,  Knoxia  lasiocarpa,  Triumfetta  angulata,  Sida  acuta  and  rhomb  folia,  Ver- 
nonia cinerea,  Lindenbergia  urticaefolia  and  macrostachya,  Scoparia  dulcis,  Achyranthes  aspera, 
Boerhaavia  repanda  ; Phyllanthus  niruri  and  urinaria,  Euphorbia  pilulifera,  Spermacoce,  Bat- 
ratherum  latifolium,  Apocopis,  Sonerila  tenera,  Sclaginella  tenera  and  Junghuhnii,  Pogonatherum 
crinitum,  Cheilanthes  argentea,  Adiantum  lunulatum,  and  caudafum,  Osbeckia  chinensis  f , Crota- 
laria  acicularis,  Amarantus  sanguineus,  Celosia  cristata  (the  purple  variety  chiefly),  Schizachyrium 
brevifolium,  Eragrostis  amabilis,  Brownei,  etc.,  Vandellia  Crustacea,  Canscora  diffusa,  Sida  cor- 
difolia,  Ageratum  conyzoides,  sometimes  Gomplirena  globosa,  Ipomoea  vitifolia  and  other  species, 
Lepidagathis  fasciculata  and  rccurva,  Nclsonia  origanifolia,  Emilia  sonchifolia,  Leucas,  Rungia 
peclinata,  etc.  etc.  Some  Algae,  like  Scytonema  cinereum,  along  with  acrocarpous  mosses 
(chiefly  Pottia  and  Tortula)  are  also  frequently  seen  along  the  shady  sides. 

As  in  other  waste  places,  so  also  here,  coarse  grasses  like  Saccharum  spontaneum,  Porytoca 
heteroclita,  Thyssanolaena  acarifera  spring  up  especially  along  the  sunny  sides,  while  trees 
also  (chiefly  fig-trees)  soon  settle  themselves  on  the  ruins  and  grow  up  undisturbed. 

3. — Naturalized  plants. 

The  naturalized  plants  are  of  some  interest,  as  their  spread  and  acclimatisation  often 
give  some  hints  with  regard  to  the  migration  of  plants  generally.  Some  suppose  also  that 
plants  from  the  new  world,  when  brought  over,  supersede  those  of  the  old  world.  I myself 
never  could  understand  clearly  this  hypothesis,  and  believe  it  has  originated  with  men,  who 
see  only  the  effects,  but  not  the  cause  of  such  supersession. 

Light  seems  to  be  the  principal  regulator  of  colonisation  of  introduced  plants.  Light- 
loving  plants  have  everywhere  the  best  chance  of  succeeding  in  the  struggle  with  indigenous 
plants.  Cultivation,  therefore,  greatly  favours  the  spread,  while  forests,  and  partially  also 
savannahs,  set  a powerful  cheok  to  their  dissemination.  Again  shade-lovers,  even  in  favour- 
able countries,  like  Java,  spread  very  slowly,  and  even  when  completely  established  (like  a 
few  Brazilian  plants  about  Buitenzorg  etc.  in  W.  Java)  they  remain  localized.  This  is 
just  what  really  takes  place  with  the  same  class  of  indigenous  plants,  aud  any  one  who  has 
botanized  in  tropical  forests  must  have  observed  the  patchy  occurrence  of  shade-loving 
herbs.  The  scanty  dissemination  of  exotic  trees  in  India  (if  we  except  Anona  squamosa  aud  a 

* It  formed  at  one  time  a matter  of  no  little  perplexity  to  me  to  find  such  plants,  as  Clematis  Gouriana, 
Parana  etc.,  growing  at  Gour  (an  ancient  town,  E.  of  Rajmehal,  Bengal),  in  the  midst  of  alluvium.  I set  out  for 
this  place  to  enquire  into  this  anomalous  occurrence,  and  found  to  my  full  satisfaction  all  those  plants  growing  ou 
the  debris  of  the.  colossal  ruins  (an  artificial  diluvial  formation  indeed  !),  but  nowhere  in  alluvium. 
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very  few  others)  demonstrates  the  importance  of  the  study  of  forest  trees  in  auy  question  of 
phytogeography. 

In  Burmah  a large  number  of  exotic  ornamental  plants  are  in  cultivation,  and  not  an  in- 
conspicuous part  of  them  are  met  with  in  Barman  gardens.  Even  Karens  have  American 
flower-plants  in  their  remote  and  isolated  toungyas.  Ample  facilities  are  therefore  given 
to  the  plants  in  question  to  disseminate  and  spread,  but  in  spite  of  that  the  number  of 
really  established  exotic  plants  in  Pegu  is  exceedingly  small  in  comparison  with  Bengal  and 
other  countries  in  India  ; and  these  few  are  restricted  to  the  cultivated  plains  or  to  waste 
places  in  and  around  villages,  while  in  the  toungyas  of  the  Karens  those  that  still  shew 
themselves  in  the  first  years  of  abandonment,  disappear  as  quickly  and  completely  as  all 
other  plants  of  an  agrarian  or  savannah  character.  The  cause  of  this  appears  to  be  here  the 
same  as  it  is  in  the  Andamans  : the  woody  terrain  aud  savannahs  of  Pegu  are  not  favourable  to 
the  growth  of  most  of  these  ornamental  plants.  Even  small  trees,  like  Bixa,  Carlca  and  Bicinus 
settle  themselves  only  along  the  banks  of  choungs,  aud  there  only  scantily  enough. 

The  half  indigenous  plants  in  Pegu  are  the  following  : Adenolepis,  plentiful  ; Tridax 
procumbens  locally,  Angelonia , locally,  Gomphrena  globosa,  Bicinus  communis,  Bixa  Orellana 
seldom,  Asclepias  curassavica,  passim,  and  Impatiens  Balsamina.  These  are  all  that  can 
be  considered  as  established,  although  strictly  speaking  only  the  first  named  enters  the  flora 
as  an  element.  There  are,  besides,  others  of  the  more  cultivated  forms,  which  spring  up 
occasionally,  especially  on  waste  places  in  and  near  villages,  along  the  courses  of  streams  and 
rivers  and  also  on  neglected  toungyas  or  gardens.  Their  existence,  however,  is  too  -ephe- 
meral to  admit  of  their  being  fairly  grouped  with  established  species.  They  appear  aud 
disappear,  like  other  weeds,  according  as  a locality  is  subjected  to  changes  arising  from 
thinning  or  overcrowding,  aud  must  be  looked  upon  as  mere  escapes  from  cultivation  or 
gardens. 

§ 8. — A practical  conspectus  of  the  forests  of  Pegu  alone. 

In  the  former  pages  I have  treated  of  the  plants  and  of  the  vegetation  generally  of  Pegu 
on  a more  extended  scale  for  the  use  of  the  higher  grades  of  foresters  who  must  necessarily 
be  acquainted  with  the  physical  sciences  generally,  and  who  can  be  expected  also  to  have  such 
botanical  knowledge,  as  is  indispensable  to  a forester  of  education  in  India. 

It  remains  now  for  me  to  give  also  such  a simplified  aud  short  review  of  the  forests, 
that  those  who  have  undergone  no  botanical  training  whatever,  may  be  enabled  to  recog- 
nise, at  least  in  the  greater  number  of  cases,  the  kind  of  forest  through  which  they  may 
pass.  I have  restricted  myself,  in  doing  so,  to  that  part  of  the  country  which  lies  between 
the  Irrawaddi  and  Sittang  rivers,  and  which  I have  already  specified  as  Pegu  proper.  The 
Burmans  have,  so  far  as  I could  make  out,  no  distinct  denominations  for  all  the  varieties  of 
forests,  which  I have  distinguished,  aud  it  would  be  really  desirable,  that  there  should  be 
created  names  for  at  least  the  more  conspicuous  classes  of  forest,  by  which  intercourse  be- 
tween the  forester  and  the  native  forest  people  would  be  greatly  facilitated.  At  pi’esent  one 
has  to  ask  a Burman  for  the  trees  that  grow  in  a forest,  in  order  to  recognise  from  them  the 
kind  of  forest  one  enquires  for,  but  even  such  information  is  not  always  sufficient  in  localities 
where  forests  of  different  kinds  alternate  with  each  other  at  short  intervals. 

I shall  now  follow  the  same  principles  as  already  laid  down  in  my  former  paragraphs, 
simplifying  the  matter  by  restricting  myself  to  what  might  be  called  the  external  character- 
istics of  those  forests. 

. Forests  are  either  evergreen,  when  they  retain  their  leaves  all  the  year  round ; or 
are  leaf-shedding,  when  they  shed  their  leaves  at  auy  time  during  the  cold  or  hot  season  of 
the  year. 

If  the  waters  that  take  their  course  through  or  along  such  evergreen  forests,  are  saline 
or  brackish,  we  may  with  confidence  presume,  that  we  have  littoral  forests  before  us.  Such 
trees  and  shrubs  like  pyoo  ( Rhizophora ) ; Pinlay-kyoung-ben  (Clerodendron  inertne),  Kam- 
bala  ( Sonneratia  apetala)  ; tamoo  (Sonneratia  Griffithii),  boo-tayat  ( Acgiccras  corniculata) , 
Khayah  ( Acanthus  iliefolius),  ka-yoo  (Pluchca  Indica),  ta  yan  (Excoccaria  Agallocha)  are 
sure  indications  of  a littoral  forest,  no  matter  what  other  trees  and  shrubs  grow  beside  them. 
Practically  (at  least  according  to  the  notion  of  the  present  foresters  in  Burma)  these  forests 
are  of  no  importance  and  are  rarely,  if  ever,  visited  by  them.  Piulay  dein  might  be  an  appro- 
priate Burmese  term  for  these  forests. 

Again,  if  we  enter  an  evergreen  forest,  where  we  find  the  waters  quite  sweet,  and  where 
the  stems  of  trees  shew  such  marks  as  lead  us  to  infer  that  they  stand  during  the  rains 
under  water  to  a certain  height,  wo  have  every  reason  to  expect  this  to  bo  a swamp-forest. 
In  a forest  of  this  sort  we  have  such  trees  and  shrubs*  prevailing,  as  dhae  lay  ( Sgmplocos 

* 1 regret  to  say  that  I find  myself  surrounded  with  great  difficulties  in  giving  the  names  of  truly  charac- 
teristic forms  growing  in  this  and  the  following  kinds  of  forests.  1 have  tried  in  vain  to  obtain  a correct  Bur- 
mese name  for  many  plants,  which  form  the  principal  feature  of  such  forests,  as  lor  instance  for  Acrocarpus, 
Swimtonia,  etc.  in  the  tropical  forests. 
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leucantha)  ; theet  pyoo  (Xanthophyllum  glaucum)  ; yay  kadat  (Cratceva  hygrophila),  souw 
pein  (Combretum  trifoliatum)  ; bambliEe  (Ancistrocladus-  Griffithii)  and  pang  nayoo  (It  o yds  in 
obtusifolia) . The  ground  is  then  always  more  or  less  marshy,  shewing  scanty  or  no  herbage. 
Yay  dein  is  the  only  term  in  Burmese  I can  suggest  for  swamp-forests. 

If  we  travel  between  the  hills  and  descend  from  the  ridges  to  the  bottom  of  the  numer- 
ous choungs,  we  frequently  fall  in  with  patches  or  whole  tracts  of  evergreen  forests,  which 
are  especially  conspicuous  during  the  hot  season,  when  they  are  still  clothed  with  most  lovely 
verdure.  In  these  forest  we  see  such  trees  as  thit-pouk  ( Tetrameles  nudiflora)  ; thit-kadoo 
( Cedrela  toona)  ; toung  peing  nay  (Artocarpus  chaplasha)  ; teepiooh  (Sterculia  scaphi- 
gera ) ; Kat-thit-ka  (Pentace  Birrnanica),  thingadoe  (Parashorea  stellata)  ; thingan  (Ilopea 
odoratri)  ; Thit-toh  ( Sandoricum  Indicum)  ; Yueh-woou  ( Hibiscus  vulpinus)  ; Mayaynay  ? 
( Acrocarpus  combret iflorus)  Thingadoo  (Anisoptera  glabra)  ; Kanyeen-nee  ( Dipterocarpus 
laeris) ; Karloh  ( Hydnocarpus  heterophyllus)  ; myouk-oak-sheet  ( Siphonodon  celastrinus)  ; 
Tha-nat-kha  (Murraya  exotica)  ; line-loon  (Excoecaria  baccata)  along  with  numerous  other 
large  and  small  trees,  for  which  Burmans  possess  no  name.* 

The  undergrowth  consists  of  shade-loving  plants,  such  as  numerous  small  and  large 
ferns,  Gamoong-byang  ( Peliosanthes ),  say-nah  (Stobilanthes  rufesccns),  etc.  Canes,  like 
yamatha,  and  lemeh,  and  various  palms,  like  tau-than,  pyen-khau,  toung-ouug,  tau-koonthee, 
etc.,  are  characteristic  of  that  variety  of  evergreen  tropical  forests  which  are  called  close  tropi- 
cal forests,  while  herbs  mostly  of  the  sorts  for  which  Burmans  use  the  collective  denominations 
of  Katsenay  (JJrena,  Triumfetta,  etc.)  and  Kadoo  ( Blumea  and  other  herbaceous  composite), 
indicate  open  forests. 

The  characteristic  kinds  of  bamboo,  growing  in  tropical  forests,  are  chiefly  wa-noay  and 
wa-thabwot  ; in  some  parts  also  Kyellowa  and  wa-pyoo-gyee. 

The  leaf-shedding  forests  are  much  more  difficult  to  distinguish  accurately,  as  the 
limits  between  the  varieties  of  these  forests  are  rather  arbitrary.  The  three  principal  classes 
of  leaf-shedding  forests,  viz.  the  open,  the  mixed,  and  the  dry  forests,  are  recognised  easily 
enough.  In  order  to  overcome  certain  difficulties,  which  always  accompany  a treatment  of 
the  various  forests  for  men  unacquainted  with  botany,  we  must  make  ourselves  familiar  with 
certain  trees  so  frequent,  that  almost  every  Burman  (at  least  those  living  in  the  neighbour- 
hood of  forests  now  under  consideration)  is  acquainted  with  them.  To  do  this,  we  shall  put 
them  into  the  following  3 categories  : 

(1.)  The  Eng  or  Ein  ( Dipterocarpus  tuber culatus)  ; Eugyeen  ( Pentacme  Siamensis)  ; 
Phthya  ( S/torea  leucobotrya)  ; toukkyau  with  hairy  leaves  ( Terminalia  alata ) ; Engyen 
(Aporosa  macrophylla)  ; Tay  ( Diospyros  Birrnanica)',  byoo  (Dillenia  pulcherriina)  ; moon- 
deiug  ( Lophopetalum  Wallichii)  ; lambo  (Buchanania  latifolia)  ; tsee  tsee  (Melanorrhoea  usi- 
tata)  and  joe  (Walsura  villosa). 

The  bamboos  which  require  notice  are  teiwa  ( Bambusa  tulda)  and  myinwa  (Bambusa 
stricta). 

(2.)  Toukkyan,  with  smooth  leaves  ( Terminalia  crenafa ) ; myouk-shaw  (Uomalium 
tomentosum ) ; gyo  ( Schleichera  trijuga ) ; pyenma  (Lagcrstroemia  flosrcginae)  ; lepan  and  didoo 
(Bombax  malabaricum  and  B.  insigne)  ; nagyee  (Pterospermum  semisag itt at um)  ; chinjouk 
( Garug a pinnatci)  ; Kway  (Spondias  pinnata) ; titsein  (Terminalia  Belerica)  ; lein  (Terminalia 
pyrifolia)  ; Kinbalin  (Antidesma  diandrum ) ; bingah  (Nauclea  Brunonis)  ; thitmagyee  and  theet 
(Albizzia  odoratissima,  and  A.  procera)  ; madama  (Dalbergia  ovata  and  ylauca)  ; thymbyoon 
(Dillenia  pentinjyna)  ; boaygyeen  (Bauhinia  malabarica)  ; maoo  (Nauclca);  touksha  (Vitex 
leucoxylon). 

Of  bamboos  are  notable,  tinwa  (Schizostachyum  pergracile)  Kyattounwa  ( Bambusa  poly- 
morpha)  ; wapyoo  gelay  (Bambusa  albo-ciliata). 

Another  subordinate  group  of  trees  (forming  savannah  forests)  comprises  baup  (Butea 
frondosa)  ; tein  the  (Nauclea)  and  kyee  nee  (Barringtonia  acutangulu).  The  only  bamboo  we 
have  here  is  the  yakatwa  (Bambusa  spinosa). 

(3.)  Sha  (Acacia  catechu) ; ta-boo  (Ilarrisonia  Bcnnetii)  ; Khamaka  (Melia  Azedarach)  ; 
nebbhoo  (Combretum  apetalum)  ; palan  (Bauhinia  raccmosa)  ; dhanoung  (Acacia  leucophloea)  ; 
Koung-khwa  (Capparis  grandis).  The  only  bamboo  along  with  these  trees  is  myinwa 
(Bambusa  stricta).  Two  remarkable  characteristic  climbers  are  palan  nway  (Bauhinia  diphylla) 
and  tsheen-telay-nway  (Hymenopyramis  brachiuta). 

It  is  understood  that  the  trees  named  above  are  only  examples,  but  they  are  more 
important  than  the  others  that  occur  along  with  them.  Teak  and  pyen-kadoo,  therefore, 
are  of  very  little  value  in  the  determination  of  various  kinds  of  forests,  for  the  simple  reason 
that  they  occur  in  all  sorts  of  leaf-shedding  forests. f These  trees  should  therefore  first  of  all 

* So  great  is  the  number  of  trees  here,  for  which  Barmans  have  no  name,  that  out  of  5,  certainly  4 are 
'ma-thee-boo  (I  don’t  know).  Burmans  have  also  no  separate  denomination  for  this  sort  of  forests,  and  should, 
a name  be  given  to  them,  no  better  could  be  proposed  than  ma-thee-boo  dein. 
t In  fact  they  are  really  missed  only  in  the  littoral  and  swamp  forests. 
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bo  studied,  and  in  a land  like  Burma,  where  every  native  knows  his  trees  better  than  many 
a European  does  in  his  own  country,  a forester  will  find  no  difficulty  in  having  them  pointed 
out  to  him. 

To  apply  now  those  3 groups  of  trees  for  the  practical  purpose  of  recognising  the  various 
kinds  of  leaf-shedding  forests,  we  have  simply  to  keep  in  view  that  all  forests,  which  have 
trees  under  No.  1,  are  open  forests.  Those  under  No.  2 are  mixed  forests,  while  those  under 
No.  3 are  some  of  the  most  characteristic  trees,  which  occur  in  the  dry  forests.  As  regards 
these  dry  forests  it  should  be  added  that  any  trees  mentioned  under  Nos.  1 and  2 may  occur 
along  with  the  sha-trees. 

The  open  forests  are  sometimes  accompanied  by  numerous  trees,  named  under  No.  2, 
and  in  this  case  the  ground  is  densely  covered  by  grasses.  Such  are  the  low  forests.  If 
Eng  (Dipierocarpus  tuber culatus),  phtya  ( Shoren  leucobotrya)  and  engyeen  ( Pentacme 
Siamensis ) are  represented  together  in  the  same  forest,  it  is  almost  a rule  that  the  forest  is  an 
Eng-forest. 

The  varieties  of  mixed  forests  may  he  briefly  divided  into — 

1.  Savannah-forests,*  if  the  trees  are  very  scattered  and  the  ground  covered  by  elephant 
grasses,  such  as  the  Burmans  call  kyoonabin  (Eh  rag  mites  Roxburghii  ?)  ; hpoungati  ( Saccha - 
rum  procerum  ?)  ; thekkaygyee  (Saccharum  spontaneum),  and  pan  yen  ( Andropogon  muricatum). 
In  this  case,  thein-theh,  baup,  yindyke,  thitpoh,  and  lepan,  are  often  the  sole  trees. 

2.  Lower  mixed  forests , if  the  trees  under  No.  2 are  not  lofty,  but  branch  off  from  their 
first  half  or  a little  above.  They  never  grow  on  rocky  soil,  but  always  on  alluvial  soil.  The 
grasses  just  mentioned  above,  are  not  fouud  here,  at  least  they  form  no  dense  undergrowth. 
The  bamboos  also  do  not  form  an  uninterrupted  undergrowth,  but  occur  in  patches,  one  here 
another  there.  The  sight,  therefore,  in  these  forests  is  open.  Teakf  occurs  in  these  forests, 
but  is  usually  of  inferior  growth. 

3.  Upper  mixed  forests  differ  from  the  former  in  the  loftiness  of  their  trees,  the  dense 
undergrowth  of  bamboos, + of  which  tinwa  and  kyattounwa  are  the  most  characteristic,  and  in 
the  comparative  scantiness  of  herbage.  Myinwa  occurs  chiefly  in  the  drier  upper  mixed 
forests.  The  most  characteristic  trees  are  thit-pagan  ( Milletiia  Brandisiana),  myouk-gna  ( Dun - 
hanga  grandiflora)  ; pindayoh  ( Grewia  elastica)  ; show-bew  ( Sterculia  urens),  toung-kathit 
( Erythrina  strict  a)  and  show  wa  ( Sterculia  villosa).  Teak  and  pyen-kadoo  have  here  their 
principal  seat,  and  grow  up  into  lofty  trees  of  fine  growth. 

4.  The  upper  dry  forests  are  stunted  and  crooked,  wretched  looking  forests  of  very 
limited  extent.  They  are  restricted  to  the  highest  crests  of  the  Yomah,  and  therefore  are 
rarely,  if  ever,  visited  by  a forester.  § 

§.  9. — Table  of  the  natural  families  of  plants,  represented  in  Burma. 

The  following  conspectus  of  the  natural  order  of  plants  which  are  known  to  be  repre- 
sented in  Burma,  is  made  up  for  the  purpose  of  giving  an  idea  of  the  richness  of  the  Burmese 
Flora.  The  number  of  species  attached  to  each  family  are  the  result  of  careful  examination 
of  the  material  at  my  disposal,  while  those  marked  with  an  asterisk  are  approximate  only. 
But  for  guidance  I may  remark  here  that  such  estimates  are,  as  a rule,  taken  too  low  by  about 
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The  area  in  Burma,  botanically  still  unexplored, ||  may  fairly  bo  set  down  at  f of  the 
whole  country.  It  includes  such  various  climates  and  physical  variations,  that  the  approxi- 
mate sum  of  plants  (exclusive  of  cryptogams)  growing  in  Burma  is  not  overrated  in  estimat- 
ing it  at  between  5000  and  6000  species. 


* Possibly,  thekay  dein  might  be  a suitable  Burmese  name  for  these  forests. 

f As  regards  teak  (of  which  pyenkadoo  is  almost  an  inseparable  companion  in  the  upper  mixed-forests)  I 
must  refer  to  Dr.  Brandis’  report  on  the  Attaran  Forests  (Selections  of  Government  of  India  XXXII  p.  51), 
where  be  pays  special  attention  to  this  tree. 

£ Of  course,  when  bamboos  have  flowered  and  died  off,  only  a dense  mass  of  seedlings  is  found  in  their  place. 

1 believe  that  the  only  forester  who  has  visited  this  kind  of  forest,  has  been  Dr.  Brandis. 

||  I do  not  consider  tracts  cursorily  and  hurriedly  run  over  by  amateur-collectors  of  orchids  and 
ferns  as  “ botanically  explored.” 
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Dicotyledons. 


Name  of  natural  order.  Number  of 

species. 

Panunculaceao, 10 

• Dilleniaceae,  , 10 

Magnoliaceae,  6 

Anonaceae, 58 

Menispermaceae,  20 

Berberideae,  1 

Nymphaeaceae,  6 

Papaveraceae,  2 

Cruciferae, 8 

Capparideae, 21 

Violaeeae,  7 

Bixineae,  10 

Pittosporeae, 1 

Polygaleae,  16 

Caryopkylleae,  4 

Portulaeeae,  , 3 

Tamariseineae, 1 

Elatineae, 2 

Hypericineae,  8 

Guttiferae, 19 

Ternstroemiaceae, 18 

Dipteroearpeae, 28 

Malvaceae, 50 

Sterculiaceae, 37 

Tiliaceae,  41 

Lineae,  5 

Malpigbiaceae, 8 

Zygophylleae,  1 

Geraniaceae, 16 

Putaceae,  33 

Simarubeee,  6 

Ochnaceae, 5 

Burseraceae, 5 

Meliaceae, 32 

Chailletiaceae,  1 

Olacineae, 25 

Ilicineae,  3 

Celastrineae, 27 

Pkamneae, 15 

Ampelideae, 38 

Sapindaceae, 31 

Sabiaceae, 3 

Anacardiaceae, 32 

Moringaceae, 1 

Connaraceae, 11 

*Leguminosae, 270 

Posaceae,  * 18 

Crassulaceae, 4 

Droseraceae,  3 

Hamamelideae, 2 

Halorbageae, 3 

Phizophoreae,  13 

Combretaceae,  29 

Myrtaceae, 52 

Melastomaceae, 36 

Lytbrarieae, 31 

Onagrarieae, ; 5 

Samydaceae, 5 

Passifloraceae,  5 

Cucurbitaceae,  35 

Begoniaceae, 18 


Name  of  natural  order.  Number  of 

species. 

Datiscaceae,  l 

Cacteae, 1 

Ficoideae,  7 

Umbelliferoe,  ly 

. Araliaceae, 10 

Cornaceae, 4 

Lorantbaceae,  . 23 

Caprifoliaceao,  2 

Pubiaceae, 278 

Dipsaceae, 1 

*Compositae,  j 12 

Stylidieae, 2 

Goodenovieae,  1 

Campanulaceae, 13 

Ericaceae,  . 17 

Epacrideae,  1 

Plumbagineae, 3 

Primulaceae, 4 

Myrsineae, 36  . 

Sapotaeeae, 14 

Ebenaceao, 23 

Styraceae, 15 

Jasmineae, 28 

Apocyneae, 54 

*Asclepiadeae 49 

Loganiaceae, 15 

*Gentianeae 17 

Hydrophyllaceae, 1 

Boragineae,  17 

*Convolvulaceao,. 50 

*Solaneae 21 

*Scrophularineae,  65 

*Lentibularieae, 9 

*Orobancbaceao,  3 

*Gesueriaceae,  21 

Bignouiaceae, 18 

Acanthaceae, 148 

Pedalineae,  1 

Verbenaceae, 54 

*Labiatae,  74 

*Ckenopodiaceao,  „ . 4 

*Amarantaceae, 27 

*Polygonaceao,  18 

Nyctagineae,  . . 5 

Myristiceao,  4 

Lauriueae, 56 

Proteaceae, 5 

Thymelaeaceae, 6 

Elaeagnaceae, 3 

Santalaceao 2 

Aristolocbiaceae,  3 

Euphorbiaceae, 156 

Cupuliferae,  27 

J uglandaceae,  3 

Myricaceae,  . 1 

Salicineae, 1 

Ulmaceae, 2 

Celtideae,  10 

Betulaceas, 1 

Urticaceae, 99 

Podostemmaeeae, 2 
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Name  of  natural  order.  Number  of 

species. 

*Piperaee8e, 13 

Gnetaceco, 4 

Balanophoreae,  . . . » 2 

Cycadeso 3 

Casuarinece, 1 


Name  of  natural  order.  Number  of 

species. 

Taxaceoo,  ...  . 2 

Coniferoo,  2 


Total,  2801 


Monocotyledons. 


Name  of  natural  order.  Number  of 

species. 

*Palmoo, 40 

*Pandanece,  5 

*Aroide0e,  , ....  33 

*Lemnace8e,  5 

*Najadese,  3 

*Hydrocharideae, 6 

*Scitaminece,  . „ 66 

*Marantacea3, 7 

*Musacese, 5 

*Orchide8e, 220 

*Apostasiese,  1 

*Burmanniace8e, 6 

*Irideee, . , 1 


Name  of  natural  order.  Number  of 

species. 

*Thismiaceoe 1 

*Amaryllide£e,  15 

*Dioscoreaceoe,  20 

*Liliacese,  38 

*Alismacese,  4 

*Pontederaceae, 4 

*Commelynace8e,  21 

^Xyridese,  5 

Mlestiacese, 11 

*Cyperacete,  87 

*Graminese,  170 


Total,  774 


Cryptogams. 


Name  of  natural  order.  Number  of 

species. 

*Phizocarpe8e, 4 

*Lycopodiacese, 12 

Characese, 4 

*Equisetacese, 1 

*Filices, 147 

*Husci,  120 


Name  of  natural  order.  Number  of 

species. 

*Fungi,  GO 

*Lichenes,  120 

* Algae,  230 

*Diatomaceoe  (in  my  individual 

opinion  animalcules,)  80 


Total,  828 

published  or  deposited 


3575  species. 
828  species. 


'Hepaticm,  50 

Thus  the  total  sum  of  species  already 
in  our  herbaria  would  be, 


Dicotyledons,. . . . 2801  ) 

Monocotyledons 774  j 

Cryptogams, 


Flowering  plants, 


Grand  Total,..,  4403  species. 


PART  II. 

SPECIAL  REPORT.* 


The  remarks  on  the  utilisation  of  toungyas,  on  plantations,  &c.,  must  necessarily  be  ac- 
cepted with  some  reservation,  for  I am  neither  a trained  forester,  nor  an  agriculturist,  nor  is  my 
present  position  one  which  could  offer  me  practical  experience  in  such  matters.  I have  how- 
ever, greatly  profited  in  this  direction,  while  connected  with  the  Botanical  gardens  at  Bui- 
tenzorg  (Java),  the  finest  and  richest  garden  that  exists  within  the  tropics,  and  besides  this,  my 
deductions  are  based  upon  a careful  study  of  the  vegetation  in  the  field  and  upon  a general 
acquaintance  with  collateral  branches  of  science.  Under  such  circumstances,  these  notes  may 
serve  for  what  they  are  intended,  viz.,  as  theoretical  hints  which  may  become  useful  in  the 
hands  of  an  intelligent  practical  man. 

The  list  of  Burmese  trees,  forming  Appendix  A.  of  this  report,  is  made  up  to  the  best  of 
my  knowledge,  and  any  incompleteness  in  the  same  must  be  ascribed  to  the  impossibility  of 
collecting,  as  a traveller,  every  tree  in  a country,  of  such  a varied  character  as  Burma.  I 
have  left  more  than  fifty  different  kinds  of  trees  unnamed,  because  I am  unable  to  compare 
them  on  account  of  their  being  without  flowers  or  fruit.  A further  exploration  of  the  Prome 
and  Sittang  districts  during  the  rains  will  swell  up  the  list  considerably. 

The  naming  of  the  trees,  &c.,  has  chiefly  caused  the  delay  in  the  submission  of  this 
second  part  of  my  report,  for  I have  taken  some  pains  to  adopt  only  such  botanical  names 
as  may  hereafter  be  least  liable  to  the  continuous  changes  now  going  on  in  botanical  litera- 
ture. 

The  subjects  remarked  upon  in  the  following  pages  are  briefly  as  follows  : — 

1.  Preservation  of  forests  with  regard  to  soil  and  climate. 

2.  Utilisation  of  toungyas,  with  cursory  remarks  on  timber  plantations. 

3.  Some  hints  with  reference  to  the  study  of  the  quality  of  woods  in  India. 

4.  Conclusion. 


ArPEXDICES. 


Appendix  A. 

B. 

C. 

„ D. 

„ E. 


List  of  Burmese  trees. 

Key  for  the  determination  of  Burmese  trees. 

Collection  of  Burmese  names  for  other  plants  than  trees. 

Lord  Mayo’s  tree  ( Mayoclendron ) a new  genus  froiu  Martaban. 
Extracts  from  Mr.  Kurz’s  journal  of  his  tours  in  British  Burma. 


I. — Conservancy  of  forests  in  Pegu  with  regard  to  soil  and  climate. 


My  remarks  under  this  head  have  nothing  to  do  with  practical  conservancy,  but  refer 
merely  to  the  preservation!  and  the  clearing  of  forests  as  a whole,  in  connection  with  clime 
and  soil,  and  independently  of  the  resources  that  might  eventually  accrue  from  them.  Pegu 
has  too  many  forests,  and  the  proportion  of  hilly  ground  to  alluvial  plains  is  so  much  in 
favour  of  the  former,  and  these  again  are  in  such  close  vicinity  to  the  banks  of  the  principal 
rivers,  that  no  fear  need  be  entertained  of  the  climatic  sequences,  even  if  all  the  forests  on 
alluvial  land  are  removed,  provided  that  those  on  the  hills  are  maintained. 

Although  opinion  is  divided  upon  the  question!  of  the  influence  of  forests  upon  climate, 
it  is  now  so  far  settled,  that  we  have  the  plainest  proofs  in  support  of  those  who  hold  that 
forests  stand  in  close  connection  with  the  hygrometrical  state  of  a tropical  country.  Only 
those  can  still  persist  in  their  scepticism,  whose  narrow-mindedness  does  not  permit  them  to 
grasp  the  intricacies  of  cause  and  effect,  or  who  believe  that  all  sorts  of  forest  must  necessarily 
produce  the  same  effect. 

Deciduous  forests  have  in  tropical  countries  no  material  influence  upon  climate  generally, 
and  their  influence  upon  moisture  must  be  considered  doubtful,  although  their  existence  may 
possibly  affect  to  a great  degree  the  prolongation  of  the  rainy  season.  Evergreen  forests  can 

* I prepared  and  submitted  my  reports  when  the  new  system  of  transliteration  of  vernacular  names  was 
still  under  discussion  ; hence  the  difference  in  the  spelling  of  the  first  part,  which  was  submitted  early  in  1872, 
and  that  of  the  second  part,  which  was  submitted  the  subsequent  year. 

t In  the  following  pages  “ preservation”  and  “ protection”  should  not  be  confounded  with  “ strict  reser- 
vation.” 

£ This  question  was  discussed  in  India  many  years  ago.  See  Journal  Asiatic  Society  Bengal,  XVIII.  1849, 
791,  (Lieut.  W.  II.  Parish,  on  the  influence  of  forests  on  climate).  If  I am  not  mistaken,  an  article  on  the 
same  subject  also  appeared  in  Corbyn’s  Indian  lteview. 

§ N umerous  facts,  especially  in  France,  demonstrate  the  theory  that  forests  in  temperate  regions  exercise  no  ma- 
terial iniluence  upon  the  amount  of  rainfall.  It  is  stated  that  the  amount  of  rainfall  in  France  has  not  diminished  but 


( G8  ) 


also  have  no  direct  influence  upon  the  cosmieal  temperature  of  a locality,  but  this  cannot  be  said 
with  reference  to  tho  amount  of  moisture.  In  India  the  evergreen  forests  are  the  true  condensers 
of  moisture  as  they  deposit  the  moisture  in  the  soil,  which  nourishes  the  springs  and  creates  an 
equable  drainage  in  the  plains.  The  destruction  of  such  forests  regularly  diminishes  the  amount 
of  water-drainage  and  tho  consequences  are  at  once  apparent — evaporation  in  the  plains  dimi- 
nishes and  the  hot  dry  season  is  rendered  more  excessive.  A dry  hot  season,  however,  is  for 
India  as  injurious  to  the  growth  of  vegetation,  as  a severe  winter  is  in  temperate  regions,  and 
it  is  this  period  of  the  year,  which  (along  with  the  impermeability  of  substrata)  prevents  the 
extension  of  evergreen  tropical  forests  over  large  tracts,  and  restricts  them  to  sheltered  and 
well-watered  vallies  in  the  hills.  Our  aim,  therefore,  should  be  to  equalize  the  amount  of 
moisture  as  much  as  possible,  for  though  the  atmosphere  may  be  greatly  heated,  if  it  is  suffi- 
ciently saturated  it  will  promote  tropical  vegetation. 

Wanton  destruction  of  forests  has  told  its  lesson  everywhere  between  the  tropics,  while 
examples  of  the  beneficial  influence  of  forests  are  not  wanting.  When  the  Romans  subjugated 
Spain  it  was  a fertile  country,  the  Southern  provinces  of  which,  especially,  were  covered  with 
forests  ; now  it  is  an  arid  country,  devoid  of  forests.  Ali  Pasha  burnt  down  the  forests  of  the 
Peloponnesus,  and  the  consequence  was  drought  and  famine.  The  Russian  General  Dibitsch 
Balkansky  destroyed  the  forests  of  the  Caucasus  for  the  purpose  of  routing  and  starving  the  brave 
Circassians  and  completely  succeeded  in  his  inhuman  design.  Mauritius,  the  Azores,  Jamaica 
and  other  W est  Indian  islands,  and  even  North  America,  have  all  had  their  lessons  in  this  respect. 
On  the  other  hand  we  learn,  that  the  planting  of  20  square  miles  of  trees  in  Egypt  has  in- 
creased the  number  of  rainy  days  to  40  ; the  planting  of  thousands  of  acres  with  trees,  chiefly 
Acacia  mollissima  and  lop/ianta,  Eucalyptus , etc.,  in  Algiers,  as  also  the  restoration  of  forests  on 
St.  Helena  and  Mauritius,  have  doubled  the  amount  of  dew  and  rain.  The  Departments  des 
Landes  in  France  (along  the  Bay  of  Biscay),  where  malarious  fevers  prevailed,  have  now 
become  healthy  districts  under  Napoleon  III,  who  caused  upwards  of  16  German  square 
miles  of  swampy  lands  to  be  planted  with  trees  (chiefly  Pinas  maritima). 

The  French  and  German  Forest  literature  furnish  additional  material  in  support  of  the 
importance  of  forests  in  nature’s  household,  andE.  Ebermeyer’s  work  on  the  Physical  influence 
of  the  forests  upon  air  arid  soil  etc.  treats  the  question  more  fully  and  scientifically. 

It  can,  therefore,  be  no  more  a question,  whether  forests  influence  the  climate  of  a country, 
but  the  questions  in  future  should  rather  be  : How  can  we  best  prevent  the  destruction  of  forests  ? 
How  can  we  raise  forests  in  arid  districts  ; of  what  kind  should  they  be  and,  where  should  they 
first  of  all  be  raised  ? The  Government,  however,  can  hardly  be  expected  to  take  upon  itself 
this  heavy  duty  single-handed  and  the  co-operation  of  the  inhabitants  is  therefore  indis- 
pensable. A Forest  Officer  who  succeeded  in  replanting  large  tracts  of  laud  with  forests, 
and  who  by  doing  so  shewed  a large  financial  deficit,  would  hardly  be  thanked  for  a measure 
which  yielded  no  present  returns,  for  the  public  is  often  slow  to  recognize  the  good  intentions 
of  the  originator  of  such  schemes.  Yet  the  beneficial  results  of  the  measure  would  undoubt- 
edly be  felt  in  after  years  when  the  Agricultural  population  reaped  the  fruits  of  a country 
rendered  fertile  by  the  existence  of  foi’ests  whose  beneficial  influence  would  avert  or  mitigate 
the  horrors  of  famine.  Laws  exist  in  several  countries  which  render  the  planting  of  trees  by 
the  people  compulsory,  but  I need  only  mention  two  examples  here,  viz.,  that  in  Japan  every 
one  who  cuts  down  a tree  is  required  to  plant  another  in  its  stead  ; and  in  Biscay  (France) 
every  land  proprietor  who  fells  a tree  is  required  to  plant  two  in  its  stead.  In  some  coun- 
tries like  Java,  it  is  a custom  with  the  natives  to  plant  a fruit  tree  on  the  occasion  of  the 
birth  of  a child,  and  this  tree  is  carefully  looked  after  as  being  the  only  record  of  the  age  of 
the  child.  Dr.  Schomburgk  in  his  interesting  lecture  on  the  influence  of  forests  on  climate 
(of  which  I have  made  free  use)  tells  us  an  anecdote  which  well  deserves  a place  here,  as 
it  may  influence  the  native  mind  : When  Ulysses,  after  a ten  years’  absence,  returned 
from  Troy,  lie  found  his  aged  father  in  the  field  planting  trees.  He  asked  him,  why,  being 
now  so  far  advanced  in  years,  he  put  himself  to  the  fatigue  and  labour  of  planting  what  ho  was 
never  likely  to  enjoy  the  fruits  of?  The  good  old  man,  taking  his  son  for  a stranger, 
replied,  “ I plant  for  my  son,  Ulysses,  when  he  comes  home.” 


ratter  increased  within  the  last  100  years  in  spite  of  the  enormous  extirpation  of  forests.  The  amount  of  rainfall  at 
Viviers  in  Southern  France  has  increased  in  the  period  between  1777-1818  from  31  to  37  inches,  although  tho  forests 
in  the  environs  have  been  almost  totally  destroyed.  Tho  wooded  plains  of  Germany  have  not  only  an  equal  but  a 
rather  lesser  annual  rainfall  than  woodless  Holland.  Tho  forests  only  act  upon  tho  distribution  of  tho  annual  rainfall 
and  as  reservoirs  for  moisture,  and  as  such  they  are  certainly  of  high  importance.  The  amount  of  rainfall  in 
Europe  is  produced  not  so  much  by  local  evaporation  as  by  passing  currents  of  air  laden  with  moisture,  but  matters 
are  altogether  different  between  the  tropics,  where  tho  amount  of  moisture  directly  depends  upon  local  evaporation  ; 
the  destruction  of  forests  must,  therefore,  conspicuously  effect  the  diminution  of  rainfall,  for  forests  serve  a two- 
fold purpose  here — on  the  one  hand  a powerful  evaporation  is  produced  from  the  surfaces  of  the  leaves  of  trees, 
while  on  the  other  the  coolness  that  reigns  in  the  forests  causes  the  precipitation  of  atmospheric  moisture.  So  far 
Kabsch  (Das  Pflanzenleben  dor  Mr  do  1870,  p.  125). 


( 09  ) 


In  all  forest  conservation,  it  should  be  remembered  that  the  substratum  plays  au 
important  part  iu  the  growth  of  trees,  and  that  much  depends  upon  it.  By  way  of  illustration, 
and  for  a better  understanding  of  my  subsequent  remarks,  I give  the  annexed  sketch  of  the 
different  growth  of  Yindyke*  ( Dalbergia  cult  rata)  on  various  substrata. 
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* I entertain  some  doubt  as  regards  the  difference  in  growth  of  yindyke  as  shewn  in  figs  1 and  2. 1 suspect  that 
growth  1 is  the  product  of  alluvium  resting  on  highly  plastic  and  retentive  clay  ; while  growth  2 may  be  produced  by 
alluvium  resting  on  fine  quartz  sand.  Unfortunately  I have  had  no  opportunity  of  obtaining  a section  of  the 
strata  in  these  localities 
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(1.)  The  evergreen  tropical  forests  are  for  the  geatostpart  restricted  in  the  Yomah  to  the 
more  inaccessible  valleys,  and  are  only  of  limited  extent.  In  practical  forestry,  they  are  not 
considered  very  important,  but  still  in  a climatological  point  of  view  they  are  of  importance, 
because  they  regulate  excessive  climes.  The  greater  half  of  these,  so  far  as  I could  make 
out,  have  already  yielded  to  the  destruction  caused  by  toungya  cultivation,  especially  those 
forests  situated  on  comparatively  level  lands.  Their  destruction  is  at  present  carried  on 
higher  and  higher  along  the  courses  of  the  choungs  flowing  eastwards  into  the  Sittang. 
So  much  appears  to  me  certain,  that  these  forests  should  be  cared  for,  for  although  they  appear 
to  be  practically  of  little  value  to  Government,  they  supply  during  the  hot  season  a large 
amount  of  water  drainage  to  the  plains  of  Pegu. 

These  forests,  and  more  especially  the  tropical  forests  of  Martaban  and  Tenasserim,  may 
become  at  some  future  time  important,  for  they  furnish  the  only  localities  suitable  for  the  cul- 
tivation of  the  ipecacuanha  plant.  This  little  herbaceous  perennial  is  so  easily  propagated, 
that  it  is  reproduced  in  Brazil  simply  from  the  roots  that  remain  in  the  ground  after  the  creep- 
ing rhizome  has  been  torn  up  by  the  collectors  ; and  in  3 to  4 years  it  is  supposed  to  have 
again  attained  its  proper  maturity.  In  equable  damp  tropical  climates  it  might  be  grown  in 
almost  every  village  under  the  shade  of  such  groves  of  trees,  as  are  formed  by  mango,  jack 
and  bamboo  together. 

(2.)  The  swamp  forests  of  the  Irrawaddi  alluvium  are  submerged  for  a long  period 
during  the  rainy  season,  and  the  lands  on  which  they  grow  are  for  this  reason  unfit  for 
agricultural  purposes.  The  trees  in  them  are  not  altogether  valueless,  and  some  of  them 
are  even  of  good  quality,  such  as  thitpyu,  mango,  and  yung.  In  my  opinion  these  forests 
ought  to  be  protected,  and  in  fact,  so  far  as  I could  observe,  they  seemed  to  be  but  little 
touched  by  the  inhabitants. 

(3.)  The  littoral  forests  grow  chiefly  on  saline  alluvial  ground,  at  present  more  or  less 
unfit  for  agriculture.  These  lands,  however,  may  be  reclaimed  by  proper  treatment,  and,  as 
far  as  the  tidal  forests  are  concerned,  might  be  converted  into  paddy  lands.  This  is  actually 
done  to  a much  greater  extent  than  in  the  Sunderbuns  of  Bengal.  Whether  these  forests 
should  be  protected  or  not,  remains  an  open  question.  They  contain  some  good  trees,  such  as 
penlay  ung,  penlay  kanazu  (sundri),  and  several  others,  of  which  the  timber  is  said  to  be 
valuable  for  certain  purposes.  Any  how,  they  will  in  future  like  the  Sunderbuns  sup- 
ply fuel  to  the  surrounding  towns  and  villages.  Hence,  patches  of  the  best  grown  and 
most  valuable  tracts  at  proportional  distances  on  lands  least  suitable  for  culture,  may 
become  valuable ; while  a restriction,  caused  by  the  preservation  of  certain  tracts,  would  not 
interfere  with  the  demands  of  the  present  population.  The  mangrove  forests  of  the  coasts 
themselves,  although  considered  malarious,  discharge  important  functions  in  the  formation  of 
new  lands,  which,  especially  along  the  Pegu  coasts  (the  country  being  apparently  a rising 
one),  seemed  to  me  apparent. 

Unlike  the  Sunderbuns  of  Bengal,  laterite  ridges  of  a peculiar  character  crop  out  in 
various  localities,  usually  selected  by  Burmans  for  their  pagodas  and  Khyoungs.  These  bear 
a different  kind  of  forest  intermediate  between  evergreen  and  deciduous  forests,  but  I had 
little  opportunity  of  studying  these  as  carefully  as  they  deserve.  Any  how,  the  lands  on 
which  they  grow  are  agriculturally  unimportant,  and  therefore  the  destruction  of  the  forests 
might  be  prevented. 

(4.)  The  savannah-forests  of  the  deep  alluvium  are  hardly  of  any  other  importance  in 
a climatological  and  practical  point  of  view  than  that  they  supply  firewood  and  other  small 
timber  for  the  immediate  wants  of  the  villagers  living  in  them.  I think  they  might  be  given 
up  altogether  to  the  population  without  any  reserve.  Teak  grows  in  them  occasionally,  but 
this,  as  well  as  all  other  trees  here,  is  of  bad  growth,  and  might  be  given  gratis  to  the 
villagers.  This  would  reduce  the  area  of  controlled  forest-lands  on  the  one  hand,  and  would 
also  relieve  the  villagers  themselves,  who  dare  not,  on  account  of  existing  forest  rules,  cut 
down  even  wretchedly  grown  teak  trees  which  often  stand  in  the  midst  Of  their  fields. 

(5.)  The  lower  mixed  forests  are,  also,  as  regards  the  growth  of  trees,  of  inferior  quality 
to  the  upper  mixed  forests  ; and  the  lands  (alluvium)  on  which  they  grow  are  of  high  value 
for  agricultural  purposes.  They  contain  mostly  leaf-shedders,  and  for  this  reason,  are  of  very 
subordinate  importance  in  climatology.  Owing  to  my  want  of  acquaintance  with  the  in- 
fluence of  alluvium  upon  the  quality  of  timber,  it  is  difficult  for  me  to  deal  with  these 
forests  in  a conclusive  manner.  However,  if  subsequent  experiments  shew,  that  timber 
grown  on  alluvium  is  inferior,  or  only  equal  to  that  grown  on  sandstone  or  metamorphio 
substrata,  I think  these  forest-lands  might  also  be  freely  given  up  to  an  enterprizing  agri- 
cultural population,  only  those  patches  being  reserved  (at  proper  intervals,  and  with  duo  con- 
sideration of  the  wants  of  the  present  and  coming  population)  which  contain  the  best  grown 
and  most  valuable  timbor-trees.  1 should  not,  however,  regard  teak  as  the  leading  tree. 
There  are  many  tracts  in  which  the  teak  trees  (scattered  as  tlioy  are  over  the  whole  area)  are 
hardly  worth  the  trouble  which  their  conservancy  would  involve.  To  what  extent  such  select- 
ed forests  would  then  be  made  communal  forests,  or  plaeed  under  tho  diroot  control  of  tho 
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Forest  Department,  is  a matter  upon  which  I am  not  prepared  to  give  an  opinion.  Their 
value  would,  of  course,  hardly  be  appreciated  as  long  as  such  a large  amount  of  forest-land 
co-exists,  but  as  the  area  of  agrarian  lands  increases,  their  importance  would  soon  be  felt. 

(6.)  The  dry  forests  of  the  Prome  district  are  the  most  difficult  forests  to  deal  with. 
Practically,  few  of  them  are  of  real  market  value  to  the  country,  and,  being  leaf-shedders, 
they  contribute  little  towards  a moderation  of  the  excessive  heat  of  this  district.  The  sha- 
forcsts  are  here  the  most  valuable,  and  those  growing  on  rocky  or  gravelly  soil,  would  be  best 
fitted  for  reservation.  In  fact  I should  think  that  the  “ shah”  forests  are  in  the  Prome  district 
of  greater  importance  than  the  few  teak-forests  there  are,  and  it  is  a mistake  to  allow  these 
trees  to  be  used  for  fuel  for  the  Irrawaddi  steamers,  or  to  be  indiscriminately  cut  down  for  the 
manufacture  of  cutch.  The  peculiarity  of  the  Prome  district  (owing  to  the  sterile  imperme- 
able nature  of  the  substrata  and  consequent  aridity)  rests  in  the  probability  that  it  is  more 
easy  to  destroy  good  grown  forests  than  to  recall  them  to  existence  hereafter. 

Had  I to  deal  with  the  Prome  forests,  I should  invariably  protect  all  forests  of  whatever 
kind  that  grow  on  rocky  or  coarse  gravelly  grounds,  while  I should  give  up  arable  lands  to 
the  population  without  any  restriction. 

(7.)  The  open  forests  are  of  a varied  character,  and  many  tracts  in  them,  especially  the 
low  forests,  furnish  good  agrarian  lands  in  spite  of  the  heavy  stiff  clay,  of  which  they  are  com- 
posed. The  true  eng-forests,  growing  always  on  indurated  laterite,  may  fairly  be  classed 
along  with  the  dry  forests  of  the  Prome  district,  and  dealt  with  in  the  same  way,  while  the 
low  forests  might  be  given  up  unconditionally  to  agricultural  enterprise. 

The  kaboung  (Strychnos  nux  vomica)  forms  here  sometimes  whole  forests,  and  might 
possibly  give  a handsome  outturn  by  the  manufacture  of  strychnine,  but  the  same  tree  is  also 
common  in  the  upper-mixed  forests. 

(8.)  The  next  class  of  forests  comprise  those  growing  chiefly  on  permeable  silicious 
sandstone  (and  also  on  metamorphic  rocks),  and  are  generally  known  to  foresters  as  the  upper 
mixed  forests.  With  reference  to  the  growth  of  trees,  these  are  undoubtedly  the  best  grown 
deciduous  forests  of  Pegu,  and,  therefore,  for  large  timber  are  the  most  important.  But  at  the 
same  time  the  destruction  that  is  going  on  in  them,  is  in  my  opinion  comparatively  greater  than 
that  which  takes  place  in  the  plains,  owing  to  the  wasteful  system  of  toungya  cultivation.  The 
quality  of  the  teak-timber,  however,  grown  on  these  sandstone  hills  is  considered  inferior  to  that 
of  the  hills  east  of  the  Sittang  (chiefly  schists  and  syenites),  and  also  to  that  of  the  Malabar 
hills,  and  this  can  easily  be  explained  from  the  physical  nature  of  the  rocks  on  which 
they  grow.  Whatever  may  be  the  practical  difficulties  in  the  transport  of  timber  (water-carriage, 
cooly-hire,  etc.)  or  the  physical  difficulties  in  the  nature  and  configuration  of  the  hills  them- 
selves, the  whole  Yomah,  as  far  as  silicious  sandstone  exists,  is  judiciously  made  at  present 
the  nucleus  of  the  reserved  forests  of  Burma.  The  hills  are  hardly  fit  for  the  support  of  a 
large  population,  even  when  rational  agriculture  shall  have  supplanted  the  present  erratic 
method  in  vogue  amongst  the  Karens.  But  there  are  difficulties  of  no  small  degree  to  be 
contended  against  in  a strict  conservation  of  the  forests,  and  the  interior  of  the  Yomah  hills 
is  hardly  more  than  nominally  under  control,  for  toungya  clearings  are  made  in  situations 
which  would  hardly  be  permitted  if  a forest  officer  had  been  applied  to. 

These  are  the  remarks  I have  ventured  to  offer  as  a botanist ; practical  foresters  may 
possibly  dissent  from  my  views. 

It  is,  in  my  opinion,  not  quite  correct  to  judge  climatological  questions  merely  from  a 
consideration  of  the  woodless  plains*  of  lower  Bengal.  It  is  my  conviction,  that  in  a 
climatological  point  of  view  the  absence  of  forests  in  the  lower  Gaugetic  alluvium  is  quite 
counterbalanced  by  the  presence  of  the  numerous  village  groves,  consisting  chiefly  of  mango, 
jack,  bamboo,  and  other  evergreens,  which  influence  the  climate  more  powerfully  than  large 
tracts  of  deciduous  forest  could  do.  After  all,  we  could  hardly  expect  on  these  plains  other 
forests  (had  they  been  spared)  than  savannah  and  lower-mixed  forests.  Both  are  of  little 
climatological  importance ; they  are  not  by  any  means  regulators  of  excessive  climes,  and 
besides  this,  the  drainage  which  these  plains  receive  from  the  Himalayas  and  Khasya 
hills,  etc.,  is  enormous.  At  the  same  time  I should  think  it  would  not  be  at  all  a bad  plan 
to  raise  evergreen  tropical  forests  on  such  large  alluvial  expansions  as  those  of  the  Irra- 
waddi, Ganges,  etc.  The  trees  to  be  chosen  for  the  purpose  would  necessarily  have  to  be  of  a 
character  most  suitable  for  alluvium,  and  least  subject  to  the  influence  of  an  excessive  clime, 
and  I should  think  that  mango,  jack,  and  tamarind  trees  intermixed  with  bamboo,  would  be 
suitable.  Possibly  mahogany  might  be  added,  but  this  tree  loses  its  seeding  qualities  to  a 
great  extent,!  probably  on  account  of  its  being  a lime-stone  loving  tree,  or  on  account  of  the  phy- 
sical quality  of  the  subsoil.  After  such  a forest  is  well  established,  other  trees,  of  a more  deli- 
cate nature,  might  be  added  at  will,  such  as  wood-oil-trees,  litchi  or  other  fruit-trees.  Such  a 

* These  remarks  only  refer  to  extensive  alluvial  plains. 

t While  West  Indian  trees  fruit  freely,  and  have  from  40  to  60  seeds  in  each  capsule,  the  mahogany  trees 
in  the  Botanic  Gardens,  Calcutta,  gave  according  to  Dr.  Anderson’s  and  Dr.  Cleghorn’s  reports,  only  4 to  5 
capsules,  with  only  10  to  30  seeds  in  each.  This  would  form  a serious  obstacle  to  the  self  propagation  of  the 
tree,  but  I entertain  some  hope  that  these  relations  will  be  equalized  if  the  tree  is  grown  on  calcareous  substrata. 
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selection  would  form  a dense  shady  forest,  shewing  clean  stems  of  30  to  40  feet  even  in  deep 
alluvium,  while  hereafter  wood-oil  or  other  light  loving  trees  would  tower  above  them, 
and  grow  up  possibly  from  50  to  GO  feet.  In  regions  where  firewood,  etc.,  is  abundant,  pure 
blocks  of  caoutchouc  trees  (Ficus  elastic  a) , with  mahogany,  might  be  preferred  as  more 
remunerative. 

There  is  also  some  hope  that  the  American  method  of  parallel  shelter-plantations  would 
bo  suitable  in  the  vast  alluvial  plains  of  India,  provided  the  trees  planted  were  evergreens. 
According  to  this  method,  belts  of  trees  are  regularly  planted  at  a distance  of  about  j to  3 
of  a ndle  apart,  the  belts  themselves  being,  according  to  circumstances,  from  4 to  8 rods  wide, 
and  planted  in  such  a manner  as  to  front  prevailing  winds  (in  India  SW.  to  NE.).  Such 
shelter- belts  have  proved  so  advantageous  to  cereal  crops  in  N.  America  as  nearly  to  double 
them,  while  a judicious  management  of  these  forest-belts  themselves  will  also  supply  fuel  for 
the  villages. 

The  practice  occasionally  observed  in  the  Irrawaddi  valley,  of  allowing  trees  to  remain 
standing  along  the  borders  of  the  fields,  is  commendable  and  might  be  encouraged.  It  re- 
minds one  of  a similar  custom  in  certain  districts  of  Holland,  where,  however,  these  border- 
trees  are  purposely  planted.  The  roads  in  Pegu  are  still  without  avenues,  and  I hope,  in 
selecting  avenue  trees,  the  mistake  often  committed  in  India  of  planting  leaf-shedders,  will 
be  avoided  in  Burma.  The  trees  should  be  evergreens  and,  if  practicable,  should  be  quick 
growers,  such  as  fig-trees,  mango,  bastard-cedar,  Casuarinas,  Poljalthia  longifolia , etc.  Leaf- 
shedders  are  destitute  of  leaves  just  at  the  hottest  season  of  the  year. 

II. — Utilization  of  deserted  toungyas,  with  cursory  remarks  on  timber-plantations. 

The  “ ya”  or  “ toungya”  is  a clearing  in  the  jungles  on  which  the  felled  trees  are  burnt 
down,  and  on  which,  in  the  beginning  of  the  rains,  hill-rice  is  sown.  The  following  year,  or, 
according  to  circumstances,  the  second,  third,  or  fourth  year,  the  toungyas  are  either  left  to 
themselves  and  become  poonzohs  (deserted  toungyas)  overgrown  with  weeds,  coarse  grasses, 
shrubs,  and  trees  ; or  (which  is  rarely  the  case)  they  are  partially  planted  with  other  crops, 
amongst  which  are  chiefly  mulberry  for  silk-worms,  and  culinary  vegetables,  tobacco,  and  such 
like.  It  is  with  regard  to  these  poonzohs  that  the  subsequent  remarks  are  submitted. 

For  practical  purposes  in  forestry,  toungyas  might  be  divided  into  those  which  are  cut 
in  level  alluvial  lands,  and  those  which  are  situated  in  rocky  aud  hilly  localities.  The  former 
needs  not  the  special  consideration  of  the  forester,  if  the  principle  is  adhered  to,  that  alluvial 
lands  are  par  excellence  agrarian  lands.  The  amount  of  hilly  ground  in  proportion  to  level 
country  is,  as  already  stated,  so  large  in  Pegu,  that  no  fear  can  be  entertained  about  short- 
comings in  forest-culture. 

Those  toungyas  which  are  cut  on  rocky  substrata,  overlaid  by  a thin  surface  soil,  are  of 
the  greatest  importance.  These  I have  designated  as  “ upper  cultivated  lands  and  toung- 
yas” in  the  first  part  of  this  report.  They  include  two  very  different  classes  of  toungyas, 
viz.,  those  cut  in  evergreen,  and  those  cut  in  the  deciduous  forests.  It  is  of  some  importance  to 
distinguish  these  two  varieties,  for  they  are  the  exponents  of  those  conditions  that  are  pro- 
duced by  the  degree  of  dampness  caused  by  exposure  and  sheltered  situations. 

The  toungyas  that  are  cut  in  evergreen  forests  are  often  situated  along  the  borders  of 
choungs,  aud  in  this  case,  are  still  damper  than  they  otherwise  would  be.  Many  of  them  are 
of  a tolerable  extent,  especially  in  Martaban,  aud  when  deserted,  would  be  valuable  for  the 
raising  of'  such  evergreen  timber  as  may  in  future  be  recommended  for  special  consideration  ; 
(this  recommendation  is  supposed  to  be  the  result  of  an  ameliorated  system  of  testing  woods). 

For  the  present  caoutchouc*  (Ficus  elastica)  together  with  the  caoutchouc  climber  (Ur- 
ccola  elastica)  might  be  tried,  aud  there  is  little  doubt  that  these  will  grow  freely  without  any 
special  attention  being  paid  to  them  besides  sowing.  Mahogany  would  be  well  located  in  those 
damper  valleys  of  the  Yomah  which  border  the  Prome  district,  and  where  calcareous  sand- 
stones come  in  contact  with  those  that  are  silicious,  but  still  better  success  for  this  valuable 
timber  tree  might  be  looked  for  in  the  larger  valleys  along  the  Eastern  slopes  of  the  Yomah 
aud  in  the  Moulmein  districts,  where  in  well  selected  localities,  I entertain  some  hope  of 
growing  the  tree  as  lofty  as  in  Jamaica  and  the  Honduras  of  Guatemala.  The  rasamala 
tree  of  the  Malays,  (Altingia  excelsa)  or  nantayoke  of  the  Burmese,  grows  not  only  in  Southern 
Tenasserim,  but  also  in  the  Khasya  and  the  Kakhyen  hills  ; it  is  considered  in  Java 
to  be  not  inferior  to  teak,  aud  would  thus  be  eligible  for  the  Martaban  hills.  This  tree  also 
freely  germinates,  is  easily  propagated,  and  would  require  but  little  care,  if  a certain  induc- 
tive mode  of  planting  them  out  were  observed.  This  is  theoretically  as  follows : 

The  damp  toungyas  are,  alter  desertion,  more  or  less  regularly  overgrown  with  Bali- 
merias,  Sjionia,  and  other  members  of  the  nettlo  tribe,  thus  preparing  the  necessary  shade  for 

* The  true  caoutchouc  tree  Eevea  Guyanensis,  Siphonia  elastica,  grows  very  well  in  tlie  Botanic  gardens  of 
Java,  and  seeds  might  be  obtained  from  there.  Some  climbers  indigenous  in  Burma  yield  also  very  good  eaout- 
chouc,  such  as  Wiliuyhbeia  and  Melodinus.  The  product  obtained  from  Ficus  laccifera,  a tree  frequent  in 
Burma,  and  especially  in  the  Andamans,  yields  caoutchouc  probably  not  inferior  to  that  of  id  elastica. 
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the  other  evergreens  which  spring  up  between  them.  Of  this  natural  course,  advantage 
might  be  taken,  and,  instead  of  the  Urticecc,  already  named,  the  rhea  plant  might  first  be 
grown,  which  would  perform  the  same  services  as  the  evergreens  before  mentioned,  and  would 
at  the  same  time  give  a handsome  outturn.  The  damp  valleys  of  the  Pegu  Yomah,  and 
more  especially  those  of  Martaban,  are  well  adapted  for  the  cultivation  of  rhea,  and  it  is 
difficult  to  understand  why  this  plant  lias  not  yet  been  cultivated  there.  Requiring  little  or 
no  attention,  growing  like  a weed  in  favourably  exposed  grounds,  and  more  especially  along 
choungs,  it  would  soon  become  a source  of  wealth  for  Burma.  In  similar  places  in  the  Mar- 
taban hills,  the  Chinese  green  dye  ( Rliamnus  chlorophorm)  might  advantageously  be  intro- 
duced. I also  pointed  out,  while  in  Burma,  the  suitability  of  the  Martaban  hills  for 
the  tea  plant,  which  would  flourish  there  on  account  of  the  alkaline  substrata  and  the 
favourable  climate.  The  scantiness  of  the  population,  and  the  consequent  high  wages  for  labour 
in  these  districts,  are,  however,  hindrances  to  the  cultivation  of  the  plant.  I have  ltttle 
doubt,  however,  that  experimental  plantations  could  be- established  amongst  the  Christian 
Karens,  and  that  they  would  soon  voluntarily  propagate  a plant  which  would  give  them  a 
favourite  beverage. 

Dr  F.  v.  Mueller  has  suggested  that  the  laborious  manual  process  of  curling  the  fresh  tea- 
leaves  under  moderate  heat  could  be  superseded  by  adopting  rollers  for  the  purpose,  worked  and 
heated  by  steam,  which  no  doubt  would  simplify  matters  considerably.  Tea  could,  however, 
hardly  be  manufactured  in  its  commercial  form  by  the  Karens  themselves,  and  a field  is  there- 
fore open  to  any  enterprising  person  who  might  be  disposed  to  establish  factories  amongst  a tea- 
planting population  and  to  purchase  the  supply  of  leaves  from  the  producers.  It  is  only  sur- 
prising, that  no  similar  enterprising  attempt  has  yet  been  made  amongst  the  silk  and  tobacco 
producing  Karens  and  Yebaings  with  regard  to  the  collection  of  the  silk  cocoons,  the  reeling  of 
the  silk  and  the  production  of  larger  quantities  of  tobacco,  etc.  In  fact,  I think  that  such  pri- 
vate enterprise  should  be  encouraged,  for  it  lays  the  germs  of  an  extended  activity  in  our 
commercial  relations  with  these  tribes. 

The  famous  acari  and  other  wingless  insects  that  attacked  so  many  of  the  Bengal  tea- 
plantations  to  the  great  loss  of  the  planters,  might  possibly  be  repelled  by  simply  planting  bhang 
(Cannabis  sativa)  between  the  rows  of  the  tea-plants.  Should  the  strong  smell  impair  the 
flavour  of  the  product,  these  bhang  plants  might  be  grown  as  a broad  cordon  (say  4 to  5 feet 
broad)  along  the  borders  of  the  plantation,  and  thus  prevent  the  acari,  etc.,  from  passing  through 
it.  This  is  not  a new  idea,  but  is  often  resorted  to  in  Germany  for  similar  contingencies. 

Much,  however,  remains  to  be  known  of  the  history  of  these  insects,  of  the  time  of  their 
appearance,  etc.,  before  we  can  plant  the  hemp  at  the  proper  season  to  arrest  their  ravages.  . 

On  the  Martaban  hills  large  quantities  of  Aperula  grow,  a tree  that  yields  a fair  quantity 
of  benzoin,  but  is  now  cut  down  lavishly  by  the  Karens.  Cinnamomum  parthenoxylon,  which 
yields  sassafras  not  inferior  to  that  of  North  America,  is  also  not  unfrequent  in  Tenasserim, 
and  probably  also  in  Martaban.  The  introduction  and  cultivation  of  gutta-percha  (Isonnndra 
gutta ) in  Southern  Tenasserim  would  prove  a success.  In  fact  a species  of  gutta  percha,  very 
nearly  allied  to  Is.  gutta  (I.  obovata),  grows  wild,  and  it  would  be  worth  while  to  examine 
its  product.  Cajaputi  trees  are  also  found  in  Southern  Tenasserim  and  would  give  employ- 
ment to  an  intelligent  manufacturer. 

The  camphor  tree  ( Dryobalanops  camphora ) might  possibly  be  grown  in  the  southern 
provinces  of  Tenasserim  (Mergui),  though  its  unquestionable  success  can  only  be  looked  for 
in  Malacca  and  Singapore.  The  same  may  be  said  of  cacao  ( Thcobroma  cacao)  and  true 
vanille  ( Vanilla  aromatica) . The  clove-tree  ( Caryophyllus  aromaUcus) , true  cinnamom  ( Cin- 
namomum Zcylanicum),  nutmeg  ( Myristica  moschata)  Sty ‘’ax  benzoin,  Uncaria  gambir  and  pepper 
are  other  products  worthy  of  cultivation  in  the  South. 

Coffee,  which  I have  heard  recommended  as  an  object  for  enterprise  in  Tegu,  could  hard- 
ly be  cultivated  successfully  in  the  upper  parts  of  Burma ; at  least  it  cannot  be  expected  to 
flourish  there.  Malacca  is  the  best  country  for  it,  and  it  is  there  that  it  finds  a soil  and 
climate  similar  to,  or,  I should  say,  identical  with,  the  western  coasts  of  Sumatra,  from  whence 
the  Dutch  derive  such  a large  share  for  their  market. 

I turn  now  to  those  toungyas  which  are  cut  in  upper  mixed  forests,  and  with  which  a 
forester  in  Pegu  is  particularly  interested.  Two  varieties  can  be  distinguished  by  the  sub- 
stratum : the  one  established  on  older  and  richer  alkali  rocks,  such  as  schists,  syenites,  etc.  (in 
Martaban),  and  those  on  permeable  silicious  sandstone  in  Pegu.  I have  not  sufficiently  studied 
the  first  named  variety,  and  must,  therefore,  restrict  my  remarks  to  the  latter.  The  Mar- 
ban  hills,  East  of  the  Sittang,  being  of  a less  rugged  nature,  and  having  their  spurs  usually 
more  rounded,  have  a greater  area  of  toungyas  than  the  Yomah.  The  destruction  of  forests 
going  on  there  is  simply  alarming,  and  can  only  be  explained  by  assuming  that  there  is  no 
control  over  permits  for  cutting  toungyas.  The  yield  of  rice  crops  in  the  Pegu  Yomah  is 
said  to  be  from  GO  to  80  fold.  I can  rely  but  little  on  Karen  information,  but  in  tfie  second 
year,  it  is  said  the  return  is  only  | to  g of  that  amount,  and  for  this  reason  the  ya  is  aban- 
19 
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cloned  after  the  first  year.  This  evidently  shews  us  that  the  primary  cause  of  the  rapid 
decline  in  the  production  of  grain  is  the  exhaustion  of  phosphates*  in  the  soil. 

No  doubt  tho  rude  way  in  which  toungyas  are  prepared,  viz.  by  felling  all  the  trees 
growing  on  such  a “ ya,”  burning  them  down  and  sowing  the  crop  in  a rather  lavish  man- 
ner at  tho  commencement  of  the  rains,  is  in  itself  prejudicial  to  the  production  of  a good 
return,  but  to  these  disadvantages  must  be  added  the  steepness  of  the  slopes  themselves,  on 
which  this  kind  of  cultivation  is  carried  on. 

The  loss  of  the  valuable  ashes  that  are  carried  down  these  slopes  at  the  beginning  of 
tho  rains,  cannot  be  overrated  at  two-thirds  of  the  whole  quantity  obtained  by  the  burning 
of  the  ya,  and,  to  comprehend  this  more  clearly,  it  must  be  remembered  that  the  thunder- 
storms and  showers,  at  the  commencement  of  the  monsoon,  are  very  heavy.  With  this 
great  percentage  of  loss  of  ashes,  coincides  the  fact  that  very  gentle  slopes  allow  a second 
year’s  crop,  and  flat  lauds  are  usually  still  longer  occupied,  often  as  long  as  in  the  plains 
themselves.  On  steep  slopes,  all  those  valuable  ingredients  are  not  only  lost  to  the  cultiva- 
tor, but  to  a greater  or  lesser  degree  also  to  the  whole  country,  for  they  are  carried  down 
into  the  sea.  It  is  true  that  a portion  of  these  waters  inundates  the  plains,  and  thus  fertilizes 
the  fields  there,  but  in  Burma  this  hardly  takes  place  to  such  an  extent  as  in  the  Nile  valley. 
Besides,  it  may  be  doubtful  whether  these  submarine  fertile  deposits  at  the  estuaries  of  our 
streams  will  ever  benefit  future  generations.  This  loss  of  phosphates,  etc.,  might  easily 
be  replaced  by  artificial  means,  but  it  would  be  simply  wasteful  to  introduce  manures, 
while  such  rude  cultivation  is  carried  on.  The  first  step  towards  improvement  would 
probably  be  the  introduction  of  rice  culture  en  terrasse,  as  carried  on  near  liaugoon,  in  Java, 
and  other  tropical  countries.  But  this  necessarily  involves  a good  deal  of  earthwork,  for  which 
Karens  do  not  even  possess  the  necessary  implements ; and  besides  this,  the  system  could  be 
adapted  only  to  hills  with  gentle  slopes  of  from  twelve  to  fifteen  degrees  inclination,  and 
not  to  those  steep  ridges  on  which  the  hill-rice  is  chiefly  cultivated.  1 have  reason,  however, 
to  believe  that  the  occupation  of  these  lower  lands  and  gentle  slopes  would  alone  be  sufficient 
to  support  even  double  the  present  population  if  a proper  management  was  introduced,  resting 
chiefly  on  the  rotatory  system,  and  if  the  clanships  and  concomitant  claims  to  fixed  lands 
would  allow  of  a more  equable  division  of  culturable  lauds.  As  it  is,  a Tap  of  less  than  100 
families  cuts  down  yearly  for  its  support  a quantity  of  timber,  quite  sufficient  in  tonnage  to 
build  a first  class  man  of  war,  and  if  the  whole  Karen  population  in  Burma  be  taken  into 
account,  the  timber  consumed  by  them  (of  course  taken  quantitatively  and  not  qualitatively) 
would  represent  in  tonnage  the  whole  English  fleet.  All  the  trees  which  are  cut  down,  and 
which  are  the  natural  pumps  of  crude  vegetable  nourishment  from  the  depths  of  the  substrata, 
have  to  grow  again,  in  order  to  give  another  crop  to  these  people.  But  I fear,  with  regard  to 
the  Christian  Karens  in  Martaban,  that  the  natural  reproduction  of  the  forests  is  by  no  means 
proportionate  to  their  annual  destruction. f Toungya  cultivation  in  this  country  will  always 
remain  a question  of  vital  importance  not  only  to  the  forester,  but  also  to  the  public  genei’- 
ally,  and  the  destruction  of  forests  caused  by  such  a ruinous  system,  must  sooner  or  later 
become  a matter  for  serious  consideration.  The  remedy  for  the  evil  is  probably  not  so  diffi- 
cult as  it  may  at  first  sight  appear  to  be.  It  is  only  a question  of  time,  and  it  is  hoped  that 
in  the  future  by  a gradual  and  judicious  introduction  of  changes  in  the  present  system,  the 
sad  consequences  that  must  necessarily  result,  if  the  same  principle  is  carried  on  with  an 
increasing  population,  will  be  diminished.  As  long  as  these  unsettled  tribes  were  left  to 
themselves,  the  consequences  of  such  a system  were  not  so  conspicuous  on  account  of  the 
continuous  warfare  in  which  they  were  engaged,  which  necessarily  thinned  the  population, 
and  thus  counterpoised  the  evil ; in  present  peaceful  times,  however,  matters  assume  a different 
aspect,  and  it  cannot  be  said  that  toungya  cultivation  is  the  result  of  idle  habits  on  the  part  of 
the  people,  for  harder  work  than  this  can  scai’cely  be  imagined.  It  is  an  innate  hereditary 
custom  suited  to  the  migratory  propensities  of  the  people,  against  which  the  only  modus 
operandi  will  be  the  snaviter  in  modo  etfortiter  in  re. 

It  would  really  be  a boon  if  the  missionaries,  who  have  so  much  influence  with  the 
Karens  (at  least  with  the  Christian  portion),  would  take  it  upon  themselves  to  teach  these 

* This  is  not,  however,  always  the  cause.  Leaving  sexual  relation  alone,  an  unfavourable  substratum  may 
even  in  tho  presence  of  phosphates  and  sulphates,  produce  abortion  of  seeds.  Amongst  many  examples  I may 
mention  the  following  as  an  illustration  : In  1808,  I visited  parts  of  the  Sunderbuns,  South  of  Mutla  (saline  allu- 
vium), and  there  met  with  several  experimental  rice  fields.  The  rice  plants  were  fairly  developed,  although  thin 
and  meagre,  with  about  30  to  40  fold  produce,  but  the  husks  were  all  invariably  empty.  On  the  other  hand  the 
agrarian  weeds  that  sprung  up  along  with  the  rice,  like  Blumea,  Pongatium,  Commelyna,  Cyperus,  etc.,  had 
their  seeds  perfectly  developed.  Here  evidently  the  saline  character  of  tiie  alluvium  has — in  spite  of  the  presence 
of  the  other  chemical  compounds  necessary  for  tho  development  of  seeds — produced  abortion  in  the  rice  plants, 
while  other  plants  remained  unaffected.  This  shews  us  also  why  in  deep  alluvium  a scantiness  of  chemical  food 
or  an  absence  of  certain  necessary  compounds  may  affect  the  constitution  of  certain  trees  and  produce  similar 
abortion  of  seeds  either  directly  or  in  tin!  course  of  time,  while  others  seed  regularly. 

f Compare  my  journal  of  12th  March  18(58,  where  it  is  stated  that  some  30  square  miles  teak-forests  liavo 
disappeared  since  Dr.  Brandis’  sketch  map  of  Martaban  was  published  in  1801. 
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people  the  blessings  of  a more  rational  agriculture  ; for  I believe  that  the  various  topics  which 
even  the  simplest  culture  involves  are  more  suitable  for  the  advancement  of  civilization  amongst 
the  people,  than  instruction  in  mathematics,  geography,  and  the  like. 

The  want  of  cattle  amongst  these  people,  and  the  difficulty  of  keeping  them  in  these  hills, 
is  also  a serious  obstacle,  but  it  will  be  overcome  as  settled  cultivation  progresses. 

After  this  short  digression,  I shall  attempt  to  show  how  good  might  be  derived  from  evil, 
and  how  such  deserted  toungyas  might  be  utilized  for  forest  purposes.  The  right  of  cutting 
toungyas  in  forest  districts  is,  I suppose,  subject  to  the  permission  of  the  forest  officer  of  the 
district.  Hence  if  the  conditions  for  a subsequent  occupation  of  the  ground  were  favorable 
for  the  raising  of  timber  plantations,  they  would  readily,  it  is  believed,  be  accepted  by  the 
parties  interested,  and  a good  deal  of  expense  in  felling  trees  and  preparing  the  ground  for 
a plantation  would  be  saved.  Such  toungyas  would  be  only  suitable  for  leafshedders,  but 
not  (in  the  greater  number  of  cases)  for  evergreens.  It  has  been  ascertained  that  teak  does 
not  spring  up  very  freely  in  toungyas,  and  it  is  supposed  therefore  that  toungyas  are  not 
generally  favourable  for  the  dissemination  of  teak.*  The  causes  of  this  are  apparently  the 
following : 

(1.)  Karens  usually  avoid  cutting  toungyas  in  localities,  where  bamboo  fruits  or  begins 
to  fruit,  for  they  know  very  well  that  rats  would  be  attracted  and  would  destroy  their  crops. 

(2.)  As  a consequence  of  this,  coarse  grasses,  etc.,  spring  up  instead  of  bamboo  seed- 
lings, necessarily  suppressing,  to  a greater  or  lesser  degree,  the  growth  of  teak  and  other 
trees. 

(3.)  Toungyas  are  not  allowed  to  be  cut  in  localities -where  teak  is  abundant,  and  there- 
fore the  supply  of  seed  that  is  carried  to  them  by  winds  after  they  are  deserted  is  necessa- 
rily small  or  only  nominal,  f 

On  the  other  hand,  we  know  of  teak  : 

(1.)  That  its  seedlings  come  up  freely  where  bamboos  have  flowered  and  died  off. 

(2.)  That  teak  attains  its  greatest  perfection  in  size  and  growth  where  Tinwa  and 
Kyattounwa  are  largest.  In  fact  the  growth  of  these  two  bamboos  may  be  considered  an  in- 
fallible criterion  for  the  growth  and  size,  not  only  of  teak,  but  also  of  many  other  leafshed- 
ding  trees,  which  elongate  their  stems  in  proportion  to  the  average  height  of  these  bamboos. 

(3.)  That  teak  and  other  leafshedders,  without  bamboo  undergrowth,  remain  small  sized 
with  short  stems,  and,  if  grown  on  deep  alluvium  or  on  impermeable  substrata,  often  become 
deformed. 

From  the  above  facts,  we  may,  with  a certain  degree  of  probability,  conclude,  that  the 
present  system  of  planting  teak+  in  Pegu  is  not  in  conformity  with  the  natural  require- 
ments of  the  tree,  and  will  by  no  means  realize  the  expectations  which  foresters  may  enter- 
tain. No  one  can  predict  from  the  growth  of  young  trees  what  their  future  size  and  shape 
will  be,  until  the  rapid  upward-growth  becomes  arrested  and  the  engrossing  of  the  stem  com- 
mences. Facts  in  nature  also  point  forcibly  against  the  establishment  of  pure  teak-plan- 
tations, and  shew  that  although  teak  may  be  grown  thus,  the  trees  do  not  attain  the  perfection 
to  which  they  are  capable  under  a natural  process.  To  this  may  also  be  added  the  fact  that 
some  of  these  plantations  (now  abandoned,  if  I am  correctly  informed)  are  laid  out  on  late- 
rite,  calcareous  sandstone,  deep  alluvium,  etc.,  which  are  all  naturally  unfavourable  to  the  good 
growth  of  the  tree.  The  future  results  of  such  a culture  will  be  clearly  seen  in  the  patch  of 
pure  teak  forest  of  the  Hyitmaka  choung  West  of  Poungday  (Prome),  or  in  those  pure  teak- 
forests  to  which  I alluded  in  my  journals  of  the  6th  and  9th  February,  1871. § 

Tropical  leafshedders,  at  least  by  far  the  greater  part  of  them,  are  pre-eminently  unsocial  ’ 
in  excessive  tropical  regions,  and  competition  with  other  trees  improves  their  growth.  This 
latter  fact  is  well  known  to  foresters  in  Europe  with  regard  to  leafed  forests,  and  they  plant, 
therefore,  oaks  and  beeches  together,  because  they  know  that  the  growth  of  the  former  will 
improve  by  competition  with  the  latter.  This  phenomenon  simply  rests  upon  the  different 
light-loving  propensities  of  the  trees  themselves,  which  compels  the  one  either  to  push  his 
head  above  his  neighbour,  or  to  succumb  or  perish  altogether. 

The  practice||  of  planting  trees  close  together,  so  as  to  cause  the  early  clearing  of  the 

* Capt.  W.  J.  Seaton  states  in  one  of  his  reports,  that  it  was  an  erroneous  view  that  toungya  cultivation 
facilitates  the  reproduction  of  teak.  ♦ 

f To  this  may  be  added  the  fact,  that,  as  a rule,  only  a few  of  the  numerous  seeds  which  a tree  produces 
yearly  germinate  (some  say  only  one  in  a hundred),  owing  to  the  struggle  for  existence  that  is  ever  going  on  in 
nature.  Hence  the  natural  necessity  there  is  in  a practical  point  of  view  for  removing,  first,  the  cause  of  suppres- 
sion, before  the  free  development  of  the  teak-seedlings  can  be  looked  for. 

J My  remarks  refer  only  to  those  teak  plantations  which  I saw  in  1868,  and  to  the  Prome  plantation  in  1871. 

§ Viz.  in  the  fork  of  the  confluence  of  the  Ban-deo  choung  and  Ye  noe,  and  in  a similar  fork  between  the 
Pyit  choung  and  a small  feeder  at  Hsa-byeng. 

||  Tropical  leafshedders  cannot  be  compared  with  temperate  leafshedders  and  be  treated  accordingly,  for  the 
latter  follow  quite  distinct  laws.  Therefore  tropical  arboriculture  must  necessarily  differ  from  European  arbori- 
lulture,  and  even  the  arboriculture  of  excessive,  and  that  of  equable  tropical  climes,  is  based  upon  different  prin- 
ciples. Excessive  heat  and  icy  winters  must  affect  the  growth  of  trees  in  a different  way,  although  the  physio- 
logical effects  of  both  resemble  one  another  remarkably. 
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upward-growing  stems  can, in  the  tropics,  only  be  applied  to  evergreens,  or  to  leafsliedders 
when  grown  together  with  evergreens.  Leaf'shedders  of  one  and  the  same  species  only,  if  not 
very  densely  planted  out,  will  clear  their  branches  normally,  i.  e.,  the  stems  will  grow  just 
as  high  as  the  quality  of  the  substratum  prescribes.  Therefore  a teak-tree  in  deep  alluvium 
will  never  reach  the  size  of  one  grown  in  shallow  alluvium,  and  still  less  that  which  grows  in 
an  upper  mixed  forest.  But  if  various  trees  are  grown  together  of  different  light-loving 
qualities  and  rates  of  growth,  competition  is  fully  established,  and  the  growth  of  a tree  may 
thus  so  far  be  improved,  that  a deep  alluvial  tree  may  equal  a shallow-alluvial  tree. 

It  is  also  quite  probable,  and  theoretically  sustainable,  that  teak  may  be  grown  to  a 
noble  size,  if  bamboos  of  large  size  are  grown  on  the  same  soil.  Hence,  several  Bengal 
bamboos,  like  banka  bans,  or  even  the  Burmese  Kyellowa  and  AVabo,  might  produce  a bene- 
ficial effect  upon  the  length  of  the  teak  stem,  provided  they  are  sown  together,  and  that  the 
teak  is  not  planted  in  bamboo  groves  already  existing.  That  this  may  be  attained,  one  can 
judge  from  the  better  growth  of  trees  in  villages  than  those  in  the  open  country. 

Leaf’shedders  can  then  in  my  opinion,  only  be  advantageously  grown  together  in  a com- 
pact block,  if  there  is  a suitable  under-growth,  and,  in  Pegu,  the  most  valuable  undergrowth 
for  permeable  strata  and  alluvium  is  bamboo,  the  species  of  which  should  be  selected  accord- 
ing to  the  nature  of  the  substratum.  The  gist  of  all  the  above  remarks  may  be  stated  in 
a few  words  : Veeteris  paribus,*  the  subsoil  rules  the  growth  of  a tree , while  competition  amongst 
the  trees  themselves,  or  their  undergrowth , improves  their  growth  within  certain  limits  fixed  bg  the 
capacity  of  the  substratum  itself. 

No  amount  of  arboricultural  skill,  therefore,  will  raise  a well  sized  and  well  shaped  teak 
tree  on  pure  laterite  or  impermeable  calcareous  sandstone.  But  on  the  other  hand,  the 
quality  of  the  timber  of  such  a stunted  and  crooked  tree,  may  be,  and  I strongly  suspect  is 
really,  superior  to  that  of  a lofty  grown  tree  on  highly  permeable  strata.  Before  we  can 
judge  of  such  matters,  and  all  the  important  practical  bearings  depending  upon  them,  we 
first  require  a thorough  knowledge  of  the  laws  according  to  which  the  quality  of  timber 
is  affected  by  soil.  Towards  a settlement  of  this  question,  I shall  introduce  hereafter  a scheme 
for  studying  the  quality  of  wood  according  to  soil  and  climate. 

To  return  now  to  the  poonzohs  or  deserted  toungyas,  we  must  keep  in  mind  that  hardly 
any  advantages  can  really  be  derived  from  them,  except  when  they  are  occupied  immediately 
after  desertion.  It  is  then  that  measures  can  be  taken  to  prevent  the  springing  up  of  coarse  grasses 
and  weeds,  which  are  so  injurious  to  the  free  development  of  tree  growth.  The  natural  course 
would  seem  to  be  to  sow  bamboo  seeds  and  teak  together,  instead  of  (as  is  done  now)  to  sow  til, 
cotton,  rice,  briujals,  chillies,  and  such  like  crops.  Indeed,  I do  not  see  what  direct  influence 
these  crops  can  exercise  upon  the  growth  of  the  young  teak  trees  themselves.  They  are  in  verdure 
during  the  rains  when  shade  is  not  required,  and  become  just  dry  enough  in  the  hot  season 
to  give  additional  food  to  the  jungle-fires.  The  small  profits,  derived  from  the  sale  of  the 
outturn  of  these  crops,  can  hardly  counterbalance  the  necessary  consequences  of  want  of 
competitive  vegetation,  viz.  the  bad  growth  of  the  teak-trees  themselves.  Bamboos  would 
perform  this  service,  but  surely  not  such  annual  crops  as  these.  If  shade  is  actually  required, 
we  must  look  out  for  other  substitutes,  which  will  not  only  furnish  shade,  but  at  the  same 
time  cause  the  young  trees  to  compete  together  for  an  upward-growth.  Such  shade  plants 
must  at  the  same  time  be  of  such  a kind  as  will  suppress  the  upward-growth  of  coarse  weeds 
and  grasses,  and  for  this  reason,  they  should  neither  bo  leafsliedders  nor  very  finely  leaved 
evergreens.  They  ought  to  be  broad-leaved,  but  very  loosely  crowned  plants.  1 would  sug- 
gest for  the  present,  castor-oil  and  papaya  trees  (and  the  Chinese  tallow-tree  f)  ; I can  for  the 
present  note  oidy  these  few  trees  as  suitable  for  permeable  sandstone  formations.  It  has  already, 
I hope,  been  made  clear  from  my  previous  remarks,  that  the  same  trees  do  not  grow  at  the  same 
rate  on  different  substrata  ; it  is  necessary  therefore  that  their  selection  should  be  regulated 
upon  this  principle,  that  a tree  will  grow  fastest  on  very  permeable,  and  slowest  on  impermeable 
rocks,  and  one  has  to  study  the  different  rates  of  annual  growth  of  every  tree,  before  one  can 
advantageously  provide  for  a good  competition  among  leaf-shedders.  The  abovementionod 
trees  will,  however,  successfully  keep  out  wild  sugarcane  and  other  coarse  light-loving  grasses, 
while  weak  soft  grasses  and  herbs  will  spring  up,  and  will  have  rather  a beneficial  elfoot, 
because  they  will  remain  green  the  greater  part  of  the  Lot  season,  and  will  thus  bo  less  sub- 
ject to  jungle- fires. 

If  the  immediate  planting  together  of  bamboo  and  teak  seed  would  not  be  preferred,  I 
would  suggest  the  following  plan  of  operations,  as  an  experiment  : — 

1st. — Rainy  season.  (Sow  teak  and  castor-oil  or  papaya-seeds  together. 

2nd. — Rainy  season.  Sow  Bamboo-seeds  at  proportional  distances. 

3rd. — Rainy  season.  Statu  quo. 


* Much  depends  also  upon  the  quality  of  the  seeds  themselves,  and  weak  seedlings  often  succumb  altogether, 
or  remain  sickly  on  a soil  otherwise  most  favourable  for  their  growth. 
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f — Teak;  © papaya  or  castor-oil;  0 bamboo, 
outer  skirt  a plantain  hedge  with  Bryophylhm  for 
protection  against  junglefires. 


4th. — Rainy  season.  Cut  down  the  castor-oil  and  papaya  trees,  leaving  the  bamboo  and 
teak-trees  to  themselves.  Creepers  should  be  kept  out  as  much  as  possible. 

The  regular  planting  out  of  the  trees  is  preferable  to  simply  sowing  them,  as  every  tree 
receives  by  such  a process  the  same  share  of  space,  shade,  etc.  The  wild  plantain  is  also 
a good  shade  plant,  and,  if  grown  at  proper  distances,  keeps  out  the  wild  sugaicane  even  more 
elfectually,  but  the  planting  of  suckers  necessarily  involves  additional  labour  aud  loss  of  time. 

The  subjoined  sketch  explains  the  proposed  arrangement  of  the  plantation  ; allowance 
must,  however,  be  made  for  the  width  of  the  intervals  according  to  the  angle  of  the  slope. 

The  squares  are  here  taken  at  5 feet  at 
each  side  ; castor-oil  trees  are  nearest  the 
teak-seedlings,  while  the  bamboo-clumps, 
after  removal  of  the  csstor-oil  trees,  will 
be  at  distauces  of  nearly  15  feet  ; giving 
a total  of  440  teak-trees  per  acre. 

The  outlay  for  such  a plantation  would 
not  probably  much  exceed  the  estimat- 
ed cost  of  present  plantations,  for  the 
planting  itself  can  be  done  by  a few  men 
only,  and  the  keeping  up  of  the  planta- 
tion is  greatly  simplified,  as  injurious 
coarse  weeds  are  kept  out  by  the  shade 
trees  themselves,  which  act  at  the  same 
time  as  competitors.  Ou  the  other  hand, 
the  expense  of  felling  trees  and  the  clear- 
ing and  primary  preparation  of  the  ground 
is  saved,  as  tins  has  already  voluntarily, 
although  unconsciously,  been  accomplished  by  the  former  occupiers  of  the  toungya. 

If  mixed  plantations  are  preferred,  bamboos  might  be  dispensed  with  ; I believe  how- 
ever, that  in  all  plantations  of  leaf-shedding  trees,  the  bamboo  is  a highly  important  constituent. 
The  forester  must  decide  which  trees  should  chiefly  be  selected  for  such  mixed  plantations  ; but 
a group  like  the  following  would,  in  my  opinion,  give  a fine  jungle  when  grown  on  lands  that 
were  formerly  occupied  by  upper  mixed  forests,  especially  if  the  exposure  is  favourable  : 
teak,  pyenkadu,  thit-katu,  Kathitka,  Kanyin-ui  and  Kyattoun-wa.  If  the  land  is  situated  at 
the  bottom  of  a valley,  or  in  other  sheltered  situation,  thingau,  Koungmu,  Kathitka,  thingadu, 
Kokko,  Kauyin,  thit-katu  and  pyenkadu  may  be  grown,  but  uo  teak.  On  calcareous  strata 
of  a similar  exposure  mahogany  should  be  added.  If  the  laud  has  an  unfavourable  exposure, 
teak  and  pyenkadu  along  with  tinwa  should  be  grown,  and  if  the  substratum  consists  of  schists 
or  other  older  rocks,  rich  in  alkali,  padouk  might  be  added. 

On  sea-beaches  of  fine  sand,  such  as  are  frequently  found  along  the  Tenasserim  shores,  the 
following  trees  would  form  good  aud  valuable  forests,  and  would  at  the  same  time  be  sand- 
binding: tiuyu  (Casuarina  equiseti folia)  ; poung  nyet  (Calophyllum  inophyllum)  along  with 
cocoa-palms  ; and  probably  the  cinnamon  tree  ( Cinnarnomum  ceylanicum ) might  be  associated 
with  them.  At  least,  I understand  that  it  is  cultivated  in  Ceylon  along  similar  shores  aud 
in  similar  situations. 

There  are  numerous  exotic  trees — timber  as  well  as  dye-woods — which  would  prove  valu- 
able, and  many  of  them  would  be  preferable  to  those  named  above,  but  their  successful  accli- 
matization depends  upon  an  intimate  knowledge  of  their  natural  requirements,  and  unfor- 
tunately it  is  just  such  questions  of  soil  and  elevation  which  are  so  much  neglected  in  the 
introduction  of  these  exotics. 

An  exotic  timber-nursery  would  certainly  be  a great  boon  to  the  forester,  and  would, 
with  proper  management,  soon  become  of  importance.  Endeavours  should  be  made  to  intro- 
duce really  useful,  aud  not  fancy,  trees,  from  Brazil,  Mexico,  &c.,  a selection  being  made  from 
the  export  lists  of  those  countries ; and  in  nursing  them,  two  or  three  different  subsoils  should 
be  selected,  so  as  to  afford  some  insight  iuto  their  soil-requirements.  As  a rule,  evergreens 
would  have  to  be  kept  in  damp  shady  situations,  but  not  leaf'-shedders,  which  are  for  the  most 
part  light-loving.  If  these  points  are  attended  to,  the  losses  would  hardly  amount  to  I in  5.* 

I have  now  to  consider  those  touugyas  which  are  cut  iu  the  Prome  district  on  calca- 
reous sandstones  and  even  on  laterite  grounds.  For  these,  other  trees  must  necessarily  be 
selected,  and  amongst  those  that  are  indigenous,  the  sha  is  probably  the  best.  The  selection 
of  valuable  trees  for  this  dry  district  is  a most  difficult  subject,  because  so  little  is  known  about 
limestone-loving  trees  of  other  countries,  but  I strongly  suspect  that  we  shall  have  to  look 

* If  shade-loving  evergreens  are  awkwardly  placed  in  open  sunny  places,  the  result  will,  as  a rule,  he  that 
their  stems  will  he  shortened,  and  their  branches  lengthened  (especially  the  lower  ones),  often  so  much,  that  they 
will  spread  all  round  and  thus  protect  the  ground  on  which  they  grow  by  their  own  shade  from  the  injurious 
effect  of  solar  radiation. 
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to  Southern  Australia,  if  we  want  valuable  introductions.  The  climate  in  S.  Australia  is 
still  more  excessive  than  that  of  Prome  or  Ava,  and  the  geology  is  similar  though  not  iden- 
tical. Very  valuable  timbers  grow  there,  such  as  the  Eucalypti,  Cama vinos,  Grevillea  robusta , 
etc.  Many  of  the  Australian  trees  also  produce  timber  which  is  supposed  to  be  superior  to 
that  produced  by  Indian  trees,  and  they  attain  at  the  same  time  enormous  sizes,  but 
unfortunately  Australian  botanists  have  neglected  the  soil-question  quite  as  much  as  the 
Indian  botanists,  and  without  some  information  on  this  question,  no  decisive  opinion  can  bo 
formed  as  to  the  results  should  these  trees  be  introduced.  Many  of  the  Mediterranean  trees 
might  also  be  found  suitable  for  this  district.* 

Cotton  and  indigo  are  already  in  cultivation  all  over  Pegu,  but  the  shallow  calcareous 
porous  alluvia  in  the  Prome  district  may  be  found  adapted  for  more  lucrative  and  extensive 
plantations.  Poppy  cultivation  may  at  some  time  or  other  be  adopted  in  the  Prome  dis- 
trict, although  its  rocks  are  apparently  poor  in  alkalies,  but  I should  rather  like  to  see 
this  plant  used  only  as  a rotatory  crop,  so  as  not  to  diminish  the  rice  cultivation  on  arable 
lands. 

Although  well  aware  that  the  above  remarks  greatly  differ  from  the  views  now  generally 
adopted  with  reference  to  such  questions  of  Indian  forestry,  I trust  that  they  will  not  be  fouud 
useless,  and  that  they  will  at  least  be  considered  deserving  of  a practical  trial  at  the  hands  of 
Forest  Officers. 

III. — Some  hints  with  reference  to  the  study  of  the  quality  of  woods  in  India. 

A question  of  importance  to  the  forester  is  the  quality  of  timber  as  affected  by  soil  and 
climate.  Great  and  often  serious  discrepancies  are  met  with  in  books  treating  of  timber,  and 
I myself  have  been  puzzled  by  finding  that  mauy  contradictory  statements  had  crept  in  with 
reference  to  the  quality  and  colour  of  my  collected  woods,  so  much  so,  as  to  lead  me  to  pass  over 
my  own  remarks  in  the  belief  that  some  of  the  labels  had  been  displaced.  All  these  circum- 
stances have  induced  me  to  devise  a scheme  by  which  it  might  be  possible  to  acquire  a more 
or  less  thorough  knowledge  of  Indian  woods.  At  the  same  time  my  chief  aim  has  been  to 
make  the  experiments  as  cheap  as  possible,  and  to  cause  as  little  interference  as  possible  with 
the  general  duties  of  the  forester  upon  whom  the  task  would  necessarily  devolve.  Up  to  the 
present  time  the  universal  custom  lias  been  to  collect  the  various  timbers  in  a province  or  dis- 
trict, for  local  or  international  exhibitions  ; but  numerous  as  the  contributions  have  been,  the 
results,  as  regards  the  quality  of  Indian  woods  have  rather  increased  than  diminished  the 
uncertainty  already  existing.  Most  of  the  officers  charged  with  the  collection  of  such  woods 
had  not — and  often  could  not  have — a special  botanical  knowledge  of  the  forest  trees  and  their 
names.  Fvery  one  collected  as  many  sorts  as  possible,' sometimes  receiving  the  same  sort 
twice  over  or  oftener,  under  different  native  names,  and  with  the  aid  of  some  book,  such  as 
Balfour’s,  have  tried  to  identify  these  by  means  of  the  native  names,  or  have  only  given  the 
native  names. 

Great  as  the  progress  of  forestry  in  India  has  been  in  the  last  decennium,  it  cannot  be 
denied,  that  with  comparatively  few  exceptions,  our  knowledge  of  the  quality  of  Indian 
timbers  is  still  very  fragmentary,  and  an  intimate  and  thorough  acquaintance  with  them  is 
felt  to  be  more  and  more  necessary.  The  results  of  experiments,  as  carried  on  chiefly  in 
ordnance  departments,  are  very  useful,  but  in  the  absence  of  a uniform  plan,  they  do  not 
admit  of  a proper  comparison. 

The  usefulness  of  timber  of  the  same  species  is  described  in  different  terms,  and  this  is  not 
surprising  when  we  bear  in  mind  the  fact  that  the  timber  must  vary  according  to  lo- 
cality, and  that  the  value  must  needs  vary  in  different  districts  for  want  of  better  sub- 
stitutes. 

I do  not  think,  therefore,  that  a fair,  and  what  I should  call  a rational,  solution  of  such 
questions  can  be  arrived  at,  until  the  study  and  collection  of  timber  is  carried  on  upon  a uni- 
form plan,  based  upon  simple  but  sound  principles.  In  the  following  pages  I venture  to  sub- 
mit a scheme,  which  I hope  will  be  found  not  only  useful  and  simple  but  also  economical. 
At  least  the  outlay  appears  to  me  so  small  in  comparison  with  the  advantages  to  be  derived 
from  such  a system,  that  I entertain  some  hope  (hat  the  same  may  be  acceptable  to  foresters, 
either  in  its  original  shape,  or  with  such  alterations  as  may  suggest  themselves.  I cannot, 
however,  suppress  the  belief  that  some  disadvantages  will  be  felt  in  succeeding  thoroughly 
with  the  system  of  testing  woods,  because  good  agronomical  or  rather  lithological  maps,  correct 

* Dry  infertile  soils  can  be  made  fertile  to  a certain  degree  in  a comparatively  short  time  by  planting 
succulents  on  them,  like  Cactus,  Opuntia  etc.  If  calcareous,  fig-trees  (even  the  caoutchouc  trees)  can  bo  em- 
ployed for  the  same  purpose.  Opuntia  might  thus  be  raised  for  the  rearing  of  the  Cochineal-insect.  In 
Hicily  this  practice  of  planting  Opuntia  is  carried  out  in  fertilizing  lava.  The  caoutchouc  tree  grows  in 
abundance  in  Southern  .Java,  chiefly  on  limestone  beds,  along  with  other  fig  trees.  Compare  Dr.  Junghuhns’ 
excellent  botanical  description  of  that  island  in  the  first  volume  of  his  “.Java,  its  vegetation  and  geological 
Structure.”  This  may  be  a hint  for  utilizing,  in  somewhat  humid  climates,  rocky  sterile  tracts  of  land  other- 
wise unfit  for  timber-plantation. 
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general  deductions  of  meteorological  observations,  and  the  like,  still  remain  desiderata.  The 
supply  of  such  information  through  the  forester  himself  would  necessarily  cause  au  enormous 
loss  of  time. 

I shall  discuss  the  points  connected  with  the  present  question  in  the  following  order, 
separating-  the  executive  from  the  auxiliary  branch. 

A.  — Executive  Branch. 

1.  Preliminary  rational  forest-survey. 

2.  Selection  and  collection  of  forest  trees. 

3.  Testing  of  timber. 

4.  Preservation  and  keeping  of  wood-specimens. 

5.  Difficulties  in  carrying  out  the  system  and  some  of  its  direct  advantages. 

B.  — Auxiliary  Branch. 

1.  Climatology. 

2.  Soil. 

3.  Collecting  and  drying  botanical  specimens. 

A. — Executive  Branch. 

§ 1. — Preliminary  rational  Forest  Survey. 

I call  this  survey  a rational  one,  as  it  greatly  differs  from  the  present  practical  forest 
surveys  iu  every  respect.  The  latter  have  more  to  do  with  the  gauging,  estimating  and  work- 
ing of  the  forests  generally,  with  reference  to  a single  or  a few  a priori aseifA  timber  trees  ; while 
the  former  refers  to  the  whole  of  the  forests,  and  all  their  natural  relations,  iudepeudeut  of 
their  practical  usefulness.*  It  is  a study  of  the  whole  district,  of  its  physical  aud  geological 
structure,  and  of  all  its  vegetable  products,  carried  out  according  to  principles  harmonious 
with  scientific  intuition.  The  results  of  such  a survey  would  lead  to  a correct  understanding 
•of  the  vegetative  combinations  (forest  etc.)  and  their  relationship  to  soil  aud  climate.  Such  a 
survey,  of  course,  requires  a botanical  training,  aud,  therefore,  the  work  would  rest  with  the 
higher  grades  of  foresters,  and  more  especially  with  the  Conservators,  who  a priori  could  do 
little  in  their  position  without  a good  knowledge  of  botany. 

The  carrying  out  of  surveys  of  this  description  must  necessarily  vary  according  to  vary- 
ing circumstances,  and  no  rules  can  be  laid  down  in  this  respect.  In  hills  bordering  alluvial 
plains,  it  is  always  useful  to  try  to  cross  the  watersheds  at  various  places  from  the  banks  of  one 
tributary  to  those  of  another,  and,  if  of  some  elevation,  it  is  necessary  to  ascend  the  highest 
points.  In  the  plains  a zig-zag  mode  of  travelling  is  the  one  which  places  us  quickest  in  a 
position  to  acquire  a fair  knowledge  of  the  country.  Travelling  iu  plains  which  lie  along  the 
banks  of  rivers,  is  in  my  opinion  a waste  of  time,  for  it  never  gives  a correct  insight  into  the 
nature  of  the  country  itself.  However,  all  depends  here  upon  good  maps,  and  more  espe- 
cially upon  lithological  maps,  which  latter  can  best  prescribe  the  routes,  these  being  selected 
over  all  the  different  geological  formations,  aud  over  the  most  varied  topographical  conditions. 
Some  of  the  most  salient  points  for  the  consideration  of  soil  aud  climate  that  come  uuder 
consideration  in  such  surveys  will  be  found  noticed  in  the  auxiliary  branch  of  this  report. 

§ 2. — Selection  and  collection  of  forest  trees. 

After  a forester  has  obtained  an  intimate  knowledge  of  the  geology,  climate,  aud  physical 
nature  of  his  district,  aud  has  mastered  the  various  varieties  of  forests,  it  may  reasonably  be 
expected  that  he  will  be  able  to  select  the  trees  with  due  regard  to  surrounding  circumstances, 
and  thus  lay  the  basis  for  testing  the  timbers  iu  a rational  manner.  All,  however,  depends 
upon  a correct  selection  of  the  trees  the  timber  of  which  is  to  be  tested  ; if  trees  are  taken,  for 
instance,  from  substrata  of  a doubtfully  mixed  nature,  the  deductions  regarding  the  influence 
of  substratum  upon  the  quality  of  timber  will  necessarily  be  doubtful,  aud  the  results  may  even 
be  highly  injurious  to  the  solution  of  the  question.  The  chief  object  in  such  selections  should, 
therefore,  be  to  obtain  the  trees  from  the  best  marked  formations  iu  their  typical  form. 

I think  that  the  question  of  the  influence  of  substratum  upon  the  quality  of  timber  should 
first  be  settled  by  experiments.  In  order  to  arrive  at  anything  really  reliable  aud  decisive, 
the  ubiquitous  trees  should  first  be  selected,  viz.  those  which  grow  on  the  greatest  variety 
of  substrata  aud  uuder  the  most  varied  climatological  conditions.  Moist  localities,  or  very 
fertile  deep  soils  in  Europe,  usually  accelerate  the  growth  of  trees,  and  at  the  same  time 
render  the  annual  rings  broader  aud  the  wood  softer  and  more  loose-grained,  while  the 
weight,  durability,  etc.,  must  needs  be  changed  as  a natural  consequence.  Again,  while  in 
Europe  winters  aud  cold  retard  the  growth  of  a tree,  it  is  aridity  aud  heat  that  produce 
the  same  effect  in  tropical- countries.  At  the  same  time  the  quality  of  the  timber,  but  not 

* Rational  forest  survey  stands  thus  in  a similar  relationship  to  practical  forestry  as  the  Geological  Survey 
to  practical  mining. 
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its  shapo  and  sizo,  improves.  Pines  in  tlie  north  of  Europe  at  high  elevations,  produce  hard 
wood  witli  narrow  annual  rings,  while  those  grown  in  the  plains  in  light  soil,  are  the  very 
reverse.  In  tho  same  way  the  attainable  age  of  trees  varies  according  to  the  locality  in 
which  thoy  grow,  and  it  stands  to  reason  why,  for  instance,  the  larch  in  Northern  Russia  should 
bo  a tree  of  great  durability,  and  should  attain  there  a great  age,  while  this  is  not  the  case  in 
the  low  lands  of  Germany.  The  value  of  timber  must  necessarily  vary,  and  one  and  the 
same  kind  of  timber  is  therefore  paid  for  at  different  rates  according  to  its  quality.  In  tro- 
pical India  the  same  variation  in  the  quality  of  timber  is  observable,  but  the  causal  factors  differ 
to  a certain  degree  from  those  of  temperate  climes.  The  annual  coucentric  layers  of  wood 
are,  especially  in  evergreens,  not  so  distinctly  marked,  or  are  not  distinguishable  at  all,  and 
thus  the  study  from  the  wood  alone  is  rendered  much  more  difficult.  It  is  also  well  known, 
that  the  wood  of  the  different  parts  of  a tree,  such  as  the  root  stock,  branches,  etc.,  may  be 
different  from  the  timber  of  the  mainstem.  It  is  very  necessary,  therefore,  that  these  matters 
should  be  carefully  studied,  in  order  that  advantage  may  be  taken  of  such  variations  for  prac- 
tical purposes. 

1 would  name  for  a first  trial  the  following  trees  in  Pegu,  which  are  best  adapted  for  an 
experimental  enquiry  into  such  questions  : 

Teak,  thein  gala  (Nauclea  sessilifolia) , nau  (Nauclea  cordi/nlia,) , pyenkadu,  thit  (Albizzin 
proccra,)  lepan  or  didu  (Boinbax  Malabaricum) , baup  (Buteu  franclosaj  nabbe  (Odina  Wo- 
dier,)  yindyke  (Dalbergia  cultratn,)  Kwe  ( Spondias  pinna  ta,)  mango,  thit  magyi  ( Albizzia 
odoratis&ima,)  yung  (Anogeissus  acuminatus).  All  these  trees  should  be  full  grown,  and  their 
timber  should  be  examined  according  to  the  soil  in  which  the  trees  grow,  whether  it  be — 

(1.)  From  deep  alluvium,  in  tidal  regions  (thus  saline  to  a certain  degree,)  like  didu, 
thit  and  baup. 

(2.)  From  deep  alluvium  (fresh  water)  as  in  the  typical  savannah  forests. 

(3.)  From  true  (cavernous)  laterite  as  in  the  typical  eng  forests. 

(4.)  From  permeable  siliceous  sandstone,  as  in  the  typical  upper  mixed  forests. 

(5.)  From  impermeable  calcareous  sandstone,  as  in  the  dry  forests  of  the  Prome  district. 

(6.)  From  metamorphic  rocks,  such  as  syenites,  shists,  etc.,  as  in  many  of  the  upper 
mixed  forests  of  Martaban,  E.  of  Sittang.  • 

Some  of  these  trees  may  also  possibly  occur  on  limestone-strata  ; if  so,  these  should  be 
added.  Teak  in  Java*  also  grows  on  volcanic  (chiefly  trachytic)  rocks  and  debris. 

It  is  obvious  that  an  examination  of  the  timber  grown  on  so  many  different  substrata 
must,  on  the  principles  laid  down,  give  results  of  the  greatest  interest  and  importance, 
and  they  will  most  probably  shew  that  permeable  strata  will  produce  softer,  and  impermeable 
strata  harder  timber.  It  is  also  clear  that  if  a greater  number  of  species  are  used  for  this 
purpose,  the  value  of  the  results  will  be  greater.  If  at  the  same  time  the  same  trees  are  examined 
under  the  same  soil  conditions  in  two  very  different  climates  (say  an  equable  damp  and  an  ex- 
cessively dry  one)  and  in  different  elevations,  the  results  would  be  still  more  conclusive. 

When  the  relationship  of  the  quality  of  timber  on  those  typical  formations  has  been 
ascertained,  it  will  be  an  easy  matter  to  draw  from  it  deductions  with  regard  to  timber  grown 
on  strata  of  an  intermediate  nature. 

* Dr.  Junghuhn  writes  (Java,  I.  p.  347.  sqq.) : 

“ Travelling  through  the  island  (Java)  from  W.  to  E.  one  sees — 

(1.)  The  first  teak  forests  in  the  plains,  which  spread  out  between  Tji  mamik  and  the  promontory  hills 
of  th'e  northern  base  of  Gunung  Tjeriinai,  growing  on  hard  clayish  soil.  Further,  we  find  teak  forests  : 

(2.;  In  the  hills  of  the  northern  base  of  Gunung  Prau,  over  which  the  road  leads  from  Pekalongan  to 
Samarang,  on  hard  red-coloured  clay-soil. 

(3.)  On  a similar  soil,  resting  on  sandstone,  at  the  N.  W.  and  N.  base  of  Gunung  Ungaran. 

(4.)  On  the  low  hills  which  begin  in  the  vicinity  of  the  E.  base  of  the  Gunung  Ungaran  and  G.  Merbabu, 
and  which  extend  from  here  to  the  northern  hanks  of  Kali  Solo  and  further  up  at  both  sides  of  the  river  in  an 
easterly  direction  as  far  as  the  vicinity  of  Sedayu  and  Surabaya.  In  this  region,  many  limestone  beds  are  found, 
but  teak  grows  on  the  sandstone. 

(5.)  On  the  northern  half  of  Gunung  Kidu-en  of  Jogjakerta,  on  sandstone,  for  instance,  between  Kobo 
Kuning  and  Awu  Awu. 

(6.)  Round  the  W.,  N.  E.  and  N.  base  of  Gunung  Wilies  teak  makes  its  appearance  eastward  of  tho  second 
post  station  Tjaruban  where  the  trunk  road  from  Madiun  to  Kediri  runs  through  the  plains  and  extends  to  tho 
other  side  of  the  4th  post  station  Wilangan  at  the  N.  E.  base  of  the  hill  : over  this  whole  area  teak  grows  on  a 
bed  of  trachytic  pebbles  on  which  a hard  heavy  surface  soil  rests. 

(7.)  In  the  Residency  (province)  Kediri  and  the  neighbouring  Residency  of  Surabaya,  teak  grows  around  tho 
base  of  the  hills  Ardjuno  and  Kelut,  and  more  especially  on  the  S.  W.  and  S.  slopes  of  tho  last  named  hill  in 
the  districts  Srengat  and  Blitar,  here  growing  on  volcanic  sand.” 

Teak  is  now  planted  in  Java  in  large  quantities  and  the  cultivated  teak  is  said  to  produce  timber  of  a better 
quality  than  that  of  the  wild  grown  trees.  Here  the  average  age  of  a full  grown  teak  tree  is  said  to  ho 
100  years.  It  is  considered  useful  to  burn  yearly  the  shrubbery  and  grass  in  the  teak  forests,  by  which  process 
the  ground  cracks  and  becomes  looser  and  richer  in  ashes.  Teak  does  not  grow  high  in  Java,  and  trees  of  70 
to  80  feet  are  rare,  the  average  height  being  50  to  GO  feet,  with  somewhat  crooked  and  knotty  stems,  and  a few 
far  spreading  branches,  tho  surface  of  which  is  as  smooth  and  pale  coloured  as  the  stems  stripped  of  their  bark. 
In  March  and  April  teak  trees  are  in  foliage  and  in  blossom,  but  they  shed  their  leaves  in  July. 
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The  trees  should  of  course  be  selected  by  the  Conservator  of  the  district  during  his  tours 
of  inspection,  etc.  There  should  be  only  three  trees  selected  iu  each  division  of  his  district,  and 
the  forester  in  charge  of  each  division  should  be  responsible  for  the  execution  of  the  orders 
received.  The  instructions  to  be  given  to  the  forester  of  the  division  should  be  as  fol- 
lows : — 

a.  The  tree  should  be  numbered  and  branded  with  the  hammer  and  the  current  No. 
and  the  mark  should  always  be  branded  at  such  a height  on  the  trunk,  that  the  party  who 
fells  the  tree  may  be  able  to  remove  the  piece  of  the  trunk  which  has  the  number  on  it. 

b.  He  should  be  personally  present  if  the  tree  comes  into  flower  or  fruit,  (a  fact  which 
should  be  reported  to  him  by  the  gouugway)  and  he  should  personally  superintend  the  collec- 
tion of  the  botanical  specimens.  Of  course  if  the  tree  is  in  flower  or  fruit  at  the  time  of 
selection,  the  specimens  should  be  collected  at  once.  If  the  tree  is  a leaf-shedder,  the  flowers, 
fruits  and  leaves  will  often  have  to  be  collected  at  different  seasons,  but  only  few  complete 
specimens  will  be  required,  say  for  three  or  four  parties  (one  for  the  divisional  officer,  one  for 
the  provincial  office,  one  for  the  head-quarters  office,  Calcutta,  and  one  possibly  for  England). 

c.  Alter  he  has  procured  the  prescribed  specimens,  he  should  give  the  necessary  orders 
for  the  girdling  or  felling  of  the  tree  at  the  proper  time. 

cl.  He  should  then  procure  the  required  slab  from  the  tree,  see  that  the  size  and  shape 
are  of  the  required  dimensions,  and  that  the  number  and  mark  are  left  on  it,  and  then  for- 
ward it  to  the  head  office. 

e.  Any  information  respecting  the  uses,  native  names  etc.,  of  the  tree  which  he  can  ob- 
tain with  the  assistance  of  his  native  subordinates  should  be  entered  in  his  note-book,  and 
a copy  of  such  information  forwarded  to  the  head  office  along  with  the  specimen. 

(2.)  The  goungway  should  be  charged  as  follows : 

a.  He  should  be  made  responsible  that  the  tree  is  not  removed  by  other  parties. 

b.  He  should  find  out  the  time  when  the  tree  flowers  or  fruits*  (if  the  flowers  and  fruits 
have  not  already  been  collected  at  the  time  of  selection)  and  should  inform  his  superior  when 
the  flowering  takes  place. 

c.  He  should  be  present,  and  should  superintend  the  girdling  and  felling  of  the  tree, 
and  see  that  the  branded  number  is  left  on  the  piece  of  the  trunk  cut  out. 

It  would  be  well  if  the  Conservator  kept  a note  book,  in  which  to  enter  the  current  No. 
of  the  trees  as  branded  on  the  stems,  the  native  names,  if  any,  of  the  trees,  the  locality  selected, 
the  nature  of  the  substratum,  the  kind  of  forest  in  which  the  trees  grow,  the  exposure,  slope, 
and  elevation,  the  name  of  the  officer  to  whom  the  further  care  of  the  trees  has  been  entrust- 
ed, and,  finally,  other  remarks  which  he  may  think  useful,  such  as  height,  girth,  clean  stem, 
uses,  etc. 

It  would  be  well  also  for  the  officer  of  the  division  to  keep  a similar  book  in  which  to 
enter  the  current  No.  given  him  by  the  Conservator,  the  native  names,  if  any,  of  the  trees,  the 
locality  in  which  they  grow,  and  the  name  of  the  gouugway  who  is  made  responsible  for  the 
tree. 

It  is  a matter  of  indifference  whether  the  slab  from  such  a tree  is  cut  to  a certain  size 
by  the  officer  of  the  division,  or  sent  entire  to  the  head  office.  The  latter  course  is,  however, 
preferable  as  it  ensures  uniformity.  The  buudles  of  dried  plants  should  always  be  well 
packed  in  waxcloth  or  tarpaulin  when  forwarded.  A short  account  of  the  manner  iu  which 
plants  may  be  dried  will  be  found  iu  § 3.  of  the  auxiliary  brauch. 

Under  such  an  arrangement  as  that  described  above,  the  Conservator  of  a province  con- 
sisting, for  instance,  of  6 divisions,  would  have  to  select  yearly  18  trees,  while  divisional  officers 
would  each  have  the  care  of  only  3.  This  might  appear  somewhat  too  small,  but  as  the 
work  advances,  the  number  of  trees  for  selection  becomes  smaller,  and  the  search  for  them 
more  and  more  difficult.  The  more  important  trees  should  of  course  be  taken  first,  and  with 
regard  to  these  a larger  number  than  here  proposed  might  be  selected,  in  order  to  obtaiu  a 
more  rapid  solution  of  the  question  of  the  relative  strength  of  their  timbers. 

Whether  the  selected  trees  should  be  girdled  or  felled  green,  is  a question  which  I must 
leave  to  the  consideration  of  professional  foresters.  The  advantages  of  girdling  witli  reference 
to  specific  weight  are  too  well  known,  but,  on  the  other  hand,  a tree  if  girdled  would  require  to 
stand  two,  if  not  three  years,  before  it  was  completely  seasoned  ; an  officer  of  a division  would, 
therefore,  have  to  pay  attention  to  6 or  9 trees  in  place  of  only  3,  and  mistakes  might  easily 
arise  from  forgetfulness  or  mismanagement. 

To  increase  the  number  of  trees  to  be  selected  would  also,  it  is  feared,  not  facilitate  the 
rapid  working  of  the  scheme,  unless  indeed  additional  expense  was  incurred  by  the  appoint- 
ment of  a staff  of  officers  to  control  the  work.  Suppose  that  from  Madras,  Bombay,  Bengal, 
N.  W.  Provinces,  Punjab,  Burrnah  etc.,  only  15  specimens  were  sent  by  each  to  tire  head- 


* In  this  there  is  often  some  difficulty,  especially  if  the  tree  has  very  small  flowers  or  fruits.  A Burman 
will  often  say,  that  the  tree  never  flowers,  and  will  talk  about  “ male  and  female  trees”  according  to  his  ideas. 
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quarters  office  at  Calcutta,  the  total  would  amount  to  more  than  a hundred  yearly,  and  these 
would  all  have  to  he  tested,  named,  arranged,  and  reported  upon. 

§.  3. — Testing  of  timber. 

The  log  that  furnishes  the  specimens  of  wood  for  a wood-collection,  should  also  furnish 
the  material  for  the  testing  of  the  timber.  It  is,  of  course,  only  intended  to  obtain  a general 
knowledge  of  the  timber,  and  therefore  the  tests  cannot  be  carried  out  on  such  a large  scale 
as  is  done  in  the  ordnance  and  other  departments.  In  testing  wood  nothing  should,  however, 
be  left  to  arbitrary  and  individual  views,  but  everything  should  be  based  as  far  as  possible 
upon  actual  experiments,  carried  on  according  to  a uniform  and  rational  plan,  from  which 
alone  positive  results  can  be  expected,  which  will  not  only  be  valuable  to  the  experimen- 
ter himself,  but  also  to  the  general  public.  The  first  requirement,  therefore,  is  a strictly 
uniform  system  over  the  whole  country  by  which  a clear  and  satisfactory  comparison  of  the 
various  woods  of  India  could  be  made. 

It  is  highly  desirable  that  for  testing  the  breaking  weight*  and  elasticity  etc.  of  wood,  a 
sort  of  construction  should  be  devised  on  which  ouly  pieces  of  wood  of  exactly  the  same 
size  and  shape,  could  be  used,  and  which  at  the  same  time  would  be  self-working,  thus  pre- 
venting abnormalities  caused  by  awkward  handling.  I think  that  a four-cornered  staff  of 
wood,  half  a square  inch  thick  by  2 feet  long,  might  be  made  the  normal  basis.  Five  such 
sticks  would  be  equal  to  -J^th  of  a cubic  foot,  which  would  simplify  the  arithmetical  calculations 
connected  with  the  testing  of  the  timber.  But  should  future  experiments  shew  that  the  thick- 
ness of  the  staff  is  not  iu  proportion  to  its  length,  and  that  it  breaks  too  soon,  a staff  J inch 
square  might  be  used,  five  of  which  would  equal  voth  of  a cubic  foot.f  In  this  case,  however, 
the  construction  to  be  used  for  testing  timbers  would  have  to  be  made  stronger  in  proportion. 

In  the  annexed  sketch  I have  attempted  to  give  an  idea  of  how  such  a wood-tester 
should  be  constructed,  so  as  to  give  the  most  reliable  results.  I have  to  introduce  two  kinds, 
based  upon  two  different  principles : the  one  might  be  designated  the  quadrant  wood-tester, 
and  the  other  the  pendant  wood-tester. 

1.  The  quadrant  wood-tester  (fig.  I). — This  wood-tester  chiefly  consists  of  a box  (A.)  of 
hard  wood,  into  which  fits  a drawer  of  utensils  (B).  C is  a board,  fastened  with  hinges  to  the 
box,  which  can  be  folded  up  : it  serves  to  bear  the  counter  weights  (W)  which  will  prevent  the 
tester  from  turning  over  by  the  weight  on  the  opposite  side.  JJ  is  supposed  to  be  a patent- 
lever,  but  this  might  be  replaced  by  a common  steel-yard.  E represents  the  wood-expauder. 
F is  the  projection  of  the  wood-tester  itself  with  the  piece  of  wood  on  it  which  is  to  be  experi- 
mented upon. 

Fig.  II.  shows  the  front  elevation  of  the  wood-tester,  with  the  arrangement  of  its  differ- 
ent parts  : a is  a pole  on  which  the  piece  of  wood  is  fastened  by  means  of  a screw  (a  a)  ; b 
is  the  central  pole,  on  which  the  principal  weight  of  the  piece  rests,  the  upper  iuuer  part  of  this 
pole  is  rounded  off  convexedly,  in  order  to  allow  the  piece  to  move  freely  and  without  un- 
equal pressure  ; c is  a brass  quadrant,  fastened  to  the  central  pole  by  means  of  a brass  cross- 
bar (c  c)  which  strengthens  the  resistance  of  the  weights  employed  in  the  process  of  testing. 
This  quadrant  is  hollow  and  receives  into  its  body  a brass  solid  moveable  circle  segment}: 
(d  d),  of  which  fig.  II.  Nos.  1,  2,  and  3 give  three  sections  at  different  heights  (No.  1 repre- 
sents the  uppermost  end,  and  shews  the  manner  iu  which  the  staff  is  inserted.  No.  2 represents 
the  same  after  the  removal  of  the  cross-bar,  which  keeps  together  the  outer  body  of  the  circle- 
segment,  and  No.  3 the  upper  piece  with  an  indicating  needle, J shewing  how  it  fits  into  the 
outer  body  and  also  the  toothed  inner  ledge  from  the  side).  The  inner  ledge  of  this  circle- 
segment  is  toothed,  and  these  teeth  play  into  those  of  a toothed  wheel  (d)  furnished  with  a 
revolving  brass  or  iron  handle. 

The  manner  iu  which  the  weights  should  be  applied,  is  shewn  at  c.  and  can  easily  be 
understood  without  a description.  The  piece  to  be  tested  is  always  supposed  to  protrude  so 
much  from  the  scaled  brass-quadrant  that  its  downward  movement  is  not  impeded  when  it 
gradually  shortens  itself  by  bending  under  the  strain  of  the  weights  attached  to  it. 

The  flask  for  the  reception  of  small  shot  should  be  of  very  strong  leather,  so  as- to  pro- 
vent its  breaking  iu  case  of  a sudden  rupture,  and  its  neck  should  be  very  narrow  (as  indi- 
cated in  the  fig.  by  dots),  as  it  will  prevent  the  contents  falling  out  in  case  the  staff  under 
experiment  should  break  unexpectedly.  Instead  of  the  shots  and  weights,  water  might  be  used, 
but  in  this  case  the  flask  would  have  to  be  made  of  tin  and  furnished  with  a clear  and  pel- 
lucid stripe  of  mica  with  a scale  on  it,  indicating  the  weight  according  to  the  height  of  tho 

* It  is  worthy  of  consideration  whether  the  breaking  weight  of  the  sapwood  and  of  the  heartwood  should 
he  tested.  The  strength  of  the  heartwood,  however,  represents  the  positive  strength  of  the  timber,  and  is  of  more 
importance  to  ascertain  for  building  purposes,  than  that  of  the  sapwood,  which  at  least,  as  long  as  as  it  is  connect- 
ed with  the  log  itself,  exercises  possibly  but  a passive  resistance. 

f At  the  same  time  I think  it  would  be  very  useful  to  have  each  of  tho  5 stall's  experimented  upon,  so  as  to 
obtain  the  extremes  of  the  breaking  weight. 

J This  circle  segment  might  also  be  constructed  on  tho  principle  ol  a chain  as  indicated  at  «.  e. 
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water  poured  in.  This  would  shorten  the  work  considerably,  but  there  are  some  drawbacks 
in  its  use.  The  weight  of  the  water  may  vary  according  to  its  purity  or  impurity,  and  as  the 
flask  itself  would  be  of  large  size,  it  may  suffer  from  rough  use  and  disarrange  the  accuracy 
of  the  weights  indicated  on  it. 

The  manner  in  which  the  wood-tester  should  be  used  is  simple.  The  staff  is  inserted  as 
shown  in  the  sketch  ; the  weights  are  applied  with  the  right  hand,  while  the  left  steadily 
holds  the  handle  of  the  wheel.  The  downward  pressure  of  the  inner  toothed  body  of  the 
quadrant  should  be  attentively  watched,  and  its  motion  arrested  as  quickly  as  possible,* * * §  the 
moment  the  staff  shews  signs  of  breaking.  The  scale  of  45  degrees!  on  the  quadrant  gives 
the  degree  of  flexibility,  while  the  weights  appended  shew  the  breaking  weight. 

2.  The  pendant  wood-tester  is  represented  in  fig  IY.  It  is  easier  to  handle  during  the 
process  of  testing,  but  its  defect  is  that  the  elasticity  and  breaking  weight  of  the  staff  cannot 
be  tested  with  the  same  degree  of  accuracy  as  with  the  quadrant  wood-tester  ; for  it  is  clear 
that  a wood-staff  with  a flexibility  of  45  degrees  will  escape  from  the  rest  poles  as  soon  as  the 
bend  exceeds  the  diameter  of  the  space  between  the  two  poles.  The  construction  scarcely 
requires  any  explanation.  A brass  moveable  toothed  bar  (a)  fastened  with  a clasp  ( b ) to  the 
middle  of  the  wood-staff,  which  is  laid  horizontally,  plays  downwards  between  two  toothed 
wheels  (c  and  c),  of  which  the  teeth  of  the  left  wheel  play  again  into  the  teeth  of  a smaller 
wheel,  which  is  held  with  the  left  hand  by  means  of  a rotatory  handle  by  which  the  down- 
ward-movement may  be  arrested  at  the  moment  the  testing  staff  breaks.  To  ensure  the  accurate 
movement  of  the  pendulous  toothed  and  scaled  bar,  it  is  made  to  play  through  two  clamps  at 
in  m,  a section  of  one  of  which  is  given  in  fig.  IV.  No.  2. 

The  weights  etc.  remain  the  same  as  in  the  quadrant  wood-tester.  The  dimensions  of 
the  box  itself,  on  which  the  construction  rests,  are,  however,  much  smaller,  say  about  one  foot 
long  by  half  a foot  broad  and  deep. 

The  specific  gravity  and  weight  of  a cubic  foot  of  the  wood  under  test  may  be  ascertain- 
ed by  the  use  of  balance  scales,  which  may  be  either  on  the  patent  lever  principle,  or  of  any 
other  construction  that  may  be  preferred.  As  has  already  been  remarked,  the  5 testing  sticks 
would  be  equal  to  -^’gtb  or  15th  of  a cubic  foot  according  to  the  square  adopted,  and  therefore  the 
same  experimental  staffs  can  be  used  for  this  purpose  either  before  or  after  they  have  been 
subjected  to  the  test,  aud  the  ascertained  weight  lias  only  to  be  multiplied  by  20  or  10, 
in  order  to  give  the  actual  weight  of  a cubic  foot.  Only  perfectly  dry  woods  should  be 
weighted,  for  woods  are  often  very  hygroscopic,  aud  hence  are  heavier  in  a damp  than  in  a 
dry  atmosphere. 

A knowledge  of  the  degree  of  expansion  which  timber  undergoes  during  the  rainy  sea- 
son, or  when  otherwise  exposed  to  wet,  is  of  great  practical  importance.  It  would  not,  there- 
fore, be  out  of  place  to  try  experiments  in  this  direction  also,  and  for  this  purpose  I have 
devised  a wood-expander. 

The  wood-espunder,  fig.  III.,  consists  of  a narrow  enameled  iron  vessel,  about  lj  feet  long 
by  lj  inches  deep  and  wide,  to  the  bottom  of  which  are  fixed  3 clamps  ( ana ).  The  central  one 
ought  to  be  three  plated,!  and  the  upper  part  of  all  three  should  be  made  to  close  and  open  by 
means  of  a hiuge,  so  that  the  wood-staff  may  be  properly  inserted.  It  would  also  be  a 
much  better  plan  not  to  allow  the  staff  to  rest  at  all  at  tue  bottom  of  the  vessel,  but  to  insert  it 
in  the  manner  shewn  in  No.  2 of  fig.  III.  A cap  (6)  terminating  in  a needle  (indicator)  is 
fixed  to  the  end  of  the  staff,  and  the  indicator  will  play  along  a brass  scale  (c).  As  the  wood 
therefore  expands,  it  will  move  the  cap  aud  needle,  which  will  indicate  the  degree  of  expansion 
in  millimetres,  or  such  other  measure  as  it  may  be  found  convenient  to  adopt  in  the  scale. 

The  experimental  wood-staff  should  be  cut  transversely,  aud  not  longitudinally,  and 
should  be  inserted  into  the  clamps  while  perfectly  dry.  Experiments  of  this  kind  could,  there- 
fore, hardly  be  carried  out  in  India  during  the  rainy  season,  but  would  have  to  be  done 
during  the  hot  dry  season,  or  the  experimental  staff  would  have  to  be  subjected  to  artificial 
heat  until  perfectly  dry.  The  water  must  be  very  carefully  poured  into  the  vessel  ; so  as  not 
to  disarrange  the  position  of  the  wood,  aud  should  heat  be  required  for  the  experiment,  to 
produce  expansion  in  warm  water, § the  two  bricks  at  d d and  the  three  lamps  e e e might  be 
used.  Fig.  III.  No.  3,  shews  the  vessel  as  seen  from  above. 

* In  order  to  prevent  the  wheel.snapping  backwards,  it  might  be  well  to  have  the  projecting  nut  of  the  wheel 
(y)  constructed  on  the  principle  of  a ratchet-wheel  (a)  (see  Fig.  IV.  No.  3),  with  a catch  which  would  tit  into 
the  teeth  of  the  wheel. 

t In  fig  II.  only  18  degrees  have  by  mistake  been  indicated,  but  there  ought  to  be  45  degrees,  each  of  which 
be  divided  again  into  5 or  lo  equal  portions,  if  really  required. 

J This  is  done  to  enable  wood-staffs  of  shorter  length  (say  only  half  a foot)  to  be  fixed  to  the  middle-clamp, 
in  place  of  the  clamp  at  the  extreme  end.  The  degree  of  expansion  in  this  case  would,  of  course,  have  to  be 
doubled  so  as  to  make  the  results  conform  to  the  normal  length  of  one  foot. 

§ At  such  a temperature  as  the  logs  would  experience  in  tropical  climates  if  exposed  to  the  sun  after  a 
fall  of  rain,  for  contraction  and  expansion  very  rapidly  take  plaoe  according  to  the  more  or  less  sudden  down-pour 
of  rain,  alternating  with  suu-shiue. 
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It  is  clear  that  a piece  of  wood,  only  a foot  long,  will  shew  only  a small  amount  of  ex- 
pansion, and  that  if  the  wood  be  very  hard,  the  expansion  will  be  almost  imperceptible.  To 
ensure  more  accurate  readings,  therefore,  and  to  make  the  instrument  more  sensible  to  the 
changes  in  expansion,  the  construction  at  fig.  III.  No.  4,  will  be  useful.  Here  the  indicator  a 
is  not  fixed  to  the  wood  itself,  but  is  attached  to  the  end  of  a horizontal  moveable  brass  bar 
b b,  which  can  be  fixed  by  a screw  (c).  The  triangle  (d)  serves  to  facilitate  the  insertion  of 
the  indicator  and  its  end  piece  at  right  angles  with  the  experimental  wood-staff.  I think  it 
would  also  be  well,  if  in  this  case  a small  brass  cap  were  fixed  to  the  end  of  the  wood-staff,  as 
it  would  ensure  greater  accuracy  in  movement.  The  scale  here  is  not  straight,  but  forms  a 
circle-segment,  of  which  the  centre  of  the  radius  rests  in  the  nut  at  the  base  of  the  indicator. 
This  instrument  will  be  worked  in  precisely  the  same  manner  as  that  represented  in  Fig.  III.  No. 
1,  the  only  difference  between  the  two  being  that  the  indicator  is  placed  at  right  angles  to  the 
end  of  the  wood-staff  by  pushing  the  horizontal  moveable  brass  bar  until  it  touches  the  wood. 
The  slightest  change  in  the  expansion  of  the  wood  in  the  direction  of  the  end  piece  which 
touches  the  indicator  will  then  be  shewn  in  an  exaggerated  degree  upon  the  scale,  and  will  thus 
render  the  readings  very  easy. 

The  whole  of  the  wood-testing  apparatus  as  above  explained  can  be  constructed  in  such 
a manner  as  to  admit  of  its  being  taken  to  pieces  after  use  and  the  separate  parts  stored  into 
the  drawer  (fig.  I.  B)  destined  for  them.  This  would  form  a small  portable  box  of  only  about 
14  to  2 feet  square  or  oblong. 

A general  description  of  the  timber  and  the  results  of  the  experiments  made  might  be 
most  advantageously  drawn  up  at  the  head-quarters  office  at  Calcutta  by  one  and  the  same 
officer,  for  it  is  obvious  that  in  the  face  of  the  present  vagueness  and  uncertainty  of  terms  for 
grain,  fibre,  colour,  texture,  density,  hardness  and  cleavage,  no  uniformity  can  be  looked  for, 
unless  a strict  terminology  is  introduced.  The  terms  as  used  by  cabinet-makers,  etc.,  with 
which  I am  however,  quite  unacquainted,  might  possibly  be  used  for  this  purpose. 

§.  4. — Preservation  and  keeping  of  wood-specimens. 

Although  collections  of  woods  possibly  exist  in  every  Conservator’s  office,  I think  such 
collections  are  not  made  upon  any  uniform  plan,  and  that  the  shape  and  sizes  of  the  wood  speci- 
mens vary  very  much.  The  plan  which  I submit  is,  if  I correctly  understand,  already  in 
force  in  France,*  and  wmuld  I believe  be  preferable  to  the  one  adopted  in  India,  according  to 
which  large  pieces  or  rather  parts  of  logs  are  selected  for  these  collections. 

A log  upwards  of  three  feet  in  girth  may  give  four  sections,  each  complete  in  itself,  shew- 
ing heart- wood,  sapwood  and  bark  ; or  only  two  sections  if  it  is  below  three  feet  in  girth,  while 
a log  of  very  small  girth  would  give  only  a single  piece.  A log  may  be  cut  into  complete 
specimens  for  a wood  collection,  somewhat  in  the  manner  shewn  in  the  subjoined  sketches. 


* 1 have  seen  similar  collodions  with  German  foresters,  who  had  these  book-shaped  pieces  of  wood  hollowed 
out  inside,  in  which  were  preserved  not  only  the  leaves,  flowers,  etc.,  of  the  respective  trees,  but  also  the  insects 
injurious  to  them. 
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The  specimens  thus  obtained  are  represented 
to  the  above  sections  are  not  taken  into  account.) 
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below.  (The  corresponding  proportions 

The  dark-coloured  pieces  in  the  trans- 
verse sections  represent  the  wood  speci- 
mens which  have  been  cut  out  of  the  log, 
while  the  spaces  left  white  represent  the 
pieces  which  would  be  rejected.  These 
might,  however,  be  used  for  other  experi- 
mental purposes,  or  be  put- aside,  marked 
with  metal  Nos.,  and  exposed  with  the 
object  of  ascertaining  the  extent  to  which 
insects  would  attack  them  injuriously. 

For  this  purpose  all  such  rejected  pieces 
may  be  piled  up  indiscriminately-  I have 
often  observed,  how  Bostrichi  and  other 
xylophagous  beetles  select  precisely  the 
same  perishable  kinds  of  woods  out  of 
such  piles  with  astounding  sagacity,  while 
known. durable  woods  remain  perfectly 
untouched.  The  hardness  of  wood  does  not, 
however,  give  the  key  to  the  cause  of  such 
selection,  for  even  very  hard  woods  are  subject  to  the  ravages  of  these  insects,  more  especially  if 
they  are  composed  of  coarse,  bony,  vascular  bundles  surrounded  by  medullary  cells.  However, 
the  degree  in  which  the  same  wood  is  destroyed  by  them  is  apparently  very  variable  in  vari- 
ous climates,  and  a wood  durable  iu  a very  dry  country,  may  be  just  the  reverse  in  a damp 
one.  Therefore,  experiments  of  this  kind  would  be  more  reliable  if  carried  out  in  a damp 
climate. 

If  a uniform  length  of  wood  specimens  were  adopted,  say,  for  example,  9 inches,  or  a foot 
long,  by  an  inch  or  less  thick,  the  width,  answering  to  the  girth  of  the  log,  may  vary  to  any 
extent,  without  interfering  with  the  uniformity  of  the  wood  specimens  themselves.  A width 
of  3 feet  would  correspond  with  a girth  of  18  feet,  but  it  is  more  probable  that  such  a thick- 
ness of  stem  would  rarely,  if  ever,  be  required,  and  that  the  average  extreme  width  of  wood 
specimens  might  be  induced  to  from  2 to  2g  feet,  corresponding  with  a girth  of  from  12  to  15 
feet  of  the  original  log. 

The  advantages  of  having  the  wood-specimens  cut  to  such  a size  and  shape  are  chiefly 
the  following : — 

(1.)  The  book-shape  thus  adopted  would  suit  admirably  for  a collection  of  woods,  and 
would  give  it  rather  the  appearance  of  a library. 

(2.)  The  specimens  would  take  up  very  little  space  without  detracting  iu  any  way  from 
the  requirements  necessary  for  a subsequent  complete  study  of  their  structure,  etc. 

(3.)  If  these  specimens  are,  as  is  often  the  custom  in  Europe,  polished  on  one  lateral 
side  and  along  all  the  edges  (but  the  lower  one),  the  nature  of  the  polish  they  take  may  be 
clearly  shewn. 

Whether  the  bark  should  be  left  on  the  pieces  or  not,  is  a matter  of  some  practical  im- 
portance, but  if  it  is  of  a sappy  nature,  it  will  shrink  to  a very  great  degree.  It  is  also  well- 
known  that  many  barks  adhere  so  firmly  to  the  sapwood,  that  it  is  difficult  to  remove  them, 
while  others  fall  off  while  still  on  the  living  tree,  or  during  the  process  of  drying,  aud  cannot 
be  kept  on  the  specimens  except  by  means  of  pegs. 

A printed  label  stating  the  current  No.  of  the  head-quarters  office,  with  the  number  of  the 
Conservator’s  office,  as  also  the  scientific  and  native  names  of  the  trees,  ’jvith  notes  relating  to 
locality  and  soil,  etc.,  might  be  pasted  outside  on  the  upper  righthand  corner. 

It  would  be  well  to  cut  small  sized  timbers  below  a foot  iu  girth  lengthwise  into  halves, 
and  to  polish  one  half,  leaving  the  other  half  plain.  It  may  also  be  found  desirable  to  keep 
such  small  sjiecimens  in  a separate  cabinet  with  narrow  shelves  divided  into  small  compart- 
ments. 

Iu  order  to  make  the  collection  still  more  useful,  it  would  be  advisable  not  to  confine  it 
to  one,  or  a few  specimens  of  each  kind  of  wood,  but  to  have  as  many  as  would  be  necessary 
for  distribution  aud  exchange  with  other  Institutions.  Each  Conservator  should  also  have 
at  his  office  a complete  set  of  the  woods  of  his  province,  with  the  botanical  specimens  belong- 
ing to  it ; while  a double  set  (one  for  systematic,  the  other  for  practical  arrangement  aud  for 
the  general  use  of  the  public)  may  be  found  necessary  at  the  head-quarters  office  of  the  Forest 
Department.  Possibly  also  another  double  set  may  be  placed  at  the  disposal  of  the  (Secretary 
of  State.  In  order  to  secure  a few  spare  sets  for  distribution,  the  logs  from  which  these  speci- 
mens would  be  cut  would  not  probably  exceed  4 to  b feet  in  length.  I have  observed  in 
some  Indian  wood  collections  that  logs  a little  shorter  than  this  have  been  used  for  a single 
specimen. 
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The  cabinets  in  which  these  wood  specimens  are  to  he  kept  may  of  course  be  constructed 
variously  according  to  taste,  but  they  should  always  be  2|  or  3 feet  deep,  and  be  made  so  that 
they  can  be  closed  when  not  in  use.  Woods  cannot  bo  poisoned  like  plauts  without  destroy- 
ing their  appearance,  and,  therefore,  special  arrangements  are  required  to  prevent  not  only 
cockroaches  and  other  insects  from  destroying  the  labels,  but  also  to  prevent  wood  boring 
beetles  from  attacking  the  specimens  themselves.  To  do  this  effectually,  I would  recommend 
camphor  being  kept  in  an  open  bottle  with  a narrow  mouth,  so  as  to  prevent  its  too  rapid  volati- 
zation.  To  prevent  white  ants  from  attacking  the  specimens,  poisoned  pasteboards  may  be 
placed  under  the  legs  of  the  cabinet — the  boards  being  an  inch  broader  than  the  legs  them- 
selves. I have  found  this  to  be  the  only  means  by  which  I have  been  able  effectually 
to  keep  out  these  destructive  insects.  The  pieces  of  pasteboard,  of  a coarse  and  thick  consis- 
tence, should  be  soaked  for  a whole  night  in  a powerful  solution  of  corrosive  sublimate,  or 
better  still  in  arsenic  (say  about  a table  spoon  full  to  a tumbler  full  of  spirits  of  wine).  They 
must  also  be  wdiipped  occasionally  to  remove  the  dust  that  may  accumulate  on  them. 
Another  method  would  be  to  place  a zinc-plate  at  the  bottom  of  the  case,  with  thick  project- 
ing, rounded  and  polished  edges,  and  to  have  the  stands  of  the  case  also  of  metal. 

The  cost  of  conserving  such  a collection  of  woods,  including  the  cabinets,  would  in  my 
opinion  not  exceed,  even  at  the  head-quarters  office,  Us.  300  per  annum  ; but  as  carpenters 
are  indispensable  for  carrying  out  the  work,  an  additional  outlay  for  establishment  would  be 
required. 

Leaves,  flowers  and  fruits,  belonging  to  the  wood  specimens,  would,  of  course,  be  kept  in 
a separate  cabinet,  and  would  form  the  forester’s  herbarium. 

§ 5. — Difficulties  of  carrying  out  the  above  system,  and  some  of  its  direct  advantages. 

Simple  as  the  carrying  out  of  such  a scheme  as  that  proposed  in  the  preceding  chapters, 
would  appear  to  be,  there  are  certain  difficulties  which  cannot  be  easily  overcome.  From  the 
nature  of  the  work  it  is  clear,  that  the  most  responsible  task  rests  entirely  with  the  provincial 
heads  of  the  Forest  Department.  When  they  are  botanists,  or  have  only  a general  know- 
ledge of  botanical  matters,  the  work  will  go  on  smoothly,  but  when  they  are  not  botanists, 
the  work  will,  I fear,  be  encumbered  with  many  difficulties  which  can  only  be  gradually 
removed  by  their  mastering  the  more  common  trees.  Proper  control  and  instruction  from 
head-quarters  will  no  doubt  spread  botanical  knowledge  most  effectually  amongst  foresters  in 
the  provinces.  But  to  understand  the  soil-question  in  all  its  bearings  is  such  a difficult  matter, 
that  errors  iu  this  direction  cannot  always  be  avoided  ; still  a knowledge  of  its  principal  rudi- 
ments may  and  must  be  expected  from  the  forester.  Hence  the  very  basis  for  a correct 
understanding  of  the  forests  of  a district  (the  key  to  which  would  be  afforded  by  the  rational 
forest  survey)  is  involved  in  such  a network  of  difficulties,  that  even  a trained  botanist 
would  not  always  find  the  means  for  unravelling  them. 

On  the  other  hand,  the  direct  advantages  to  be  derived  from  the  collection  and  testing  of 
woods  would  not  only  be  that  the  foresters  under  such  a system  would  be  obliged  to  make 
themselves  (although  slowly  yet  steadily  and  progressively)  acquainted  with  the  trees  in  their 
districts  and  with  the  quality  of  their  timbers,  but  it  would  be  a great  assistance  to  the  Con- 
servators to  have  their  local  collections  examined  and  named  at  the  head-quarters  office  ; 
while  the  officers  at  head-quarters  would  themselves  acquire  not  only  a more  extended  know- 
ledge of  the  trees  and  timbers  over  the  whole  empire,  but  would  be  able  to  rely  upon  the  results 
attained,  which  at  present  they  cau  hardly  do.  Add  to  this  the  thorough  knowledge  of  Indian 
timbers  one  may  be  able  to  acquire  from  the  perusal  of  such  a collection  of  correctly  named 
specimens,  and  the  facility  which  would  be  afforded  to  the  public  generally  to  select  such 
timbers  as  are  most  useful  and  best  adapted  for  carpentry,  engineering,  turning,  dyeing,  etc., 
and  the  importance  of  having  a general  collection  of  woods  iu  the  capital  of  India  cannot  be 
denied. 

The  head  of  the  Forest  Department  would  also  be  enabled  to  exercise  a strict  control  not 
only  over  the  working  of  the  system  itself,  but  also  over  the  greater  or  lesser  abilities  in  this 
direction  of  his  subordinates  in  the  provinces,  for  any  serious  mistakes  in  the  selection  and 
collection  of  woods  in  one  province  would,  in  most  cases,  soon  bo  detected  at  the  head-quarters 
office  by  contradictory  reports  from  other  pro vinces. 

And  in  addition  to  this  there  are  the  probable  advantages  which  foresters  may  derive  in 
matters  of  timber  plantations,  after  they  have  correctly  recognised  by  direct  experiments  the 
influence  of  subsoil  and  climate  upon  the  quality  of  timber,  and  the  shape  of  the  trees  them- 
selves. They  would  learn  to  know  the  substrata  that  produce  crooked  or  straight  stems,  or 
that  produce  heavier  or  lighter  timber,  and  could  thus  model  the  quality  and  shape  of  the  trees 
at  their  will. 

In  England  the  value  of  such  a collection  of  correctly  named  woods,  especially  if  accom- 
panied by  a record  of  the  results  derived  from  the  experiments  made  for  testing  their  strength 
and  quality,  would  soon  be  fully  appreciated,  and  the  requirements  of  the  timber  market 
would  be  increased.  But  there  is  still  another  held  open  to  iorest  industry  : if  wo  could  ob- 


( 87  ) 

tain  a similar  knowledge  of  the  quality  and  natural  requirements  of  other  tropical  trees  in 
America  (more  especially  in  Brazil,  Central  America,  and  Mexico),  aud  also  of  those  in  Aus- 
tralia and  tropical  Africa,  a field  of  no  little  importance  would  he  opened  up.  We  should  then 
be  enabled  to  select  the  most  valuable  and  suitable  timber  trees  for  our  plantations,  and  stock 
desert  tracts  of  India  with  such  dry  country  trees  as  may  be  most  suitable  for  them. 

The  more  direct  information  which  a forester  would  derive  from  such  a system  hardly 
requires  explanation.  A forest  herbarium  containing  specimens  of  woody  and  other  useful 
plants  is  indispensable  to  a forester  in  India,  because  he  is  placed  under  very  different  circum- 
stances to  a European  forester  (and  in  the  higher  grades,  foresters  in  Europe  are  highly 
scientific  men).  A European  forester  has  to  deal  at  the  outside  with  400  species  of  woody  plants, 
amongst  which  such  ambiguous  creeping  things  are  included  as  Salix  herbacea , etc.,  plants 
which  an  Indian  forester  would  hardly  ever  accept  as  woody  plants.  But  of  these  400  species, 
barely  200  come  within  his  direct  observation,  aud  besides  this,  his  work  is  made  easy  by  the 
numerous  publications  relating  to  these  subjects. 

The  total  number  of  woody  plants  in  India  (such  at  least  as  deserve  the  name  of  shrub) 
is  hardly  below  from  7000  to  8000  species,  and  selecting  from  these  such  as  may  strictly  be 
classed  among  trees,  there  still  remain  about  4000  (or  I dare  say  5000)  species.  A knowledge 
of  these  alone  would  stamp  a forester  as  a systematic  botanist  of  some  reputation.  Let  us  turn 
now  to  the  local  forest  officer,  such  as  a Conservator  of  a province  in  India  should  be  : how  many 
species  of  woody  plants  has  he  before  him  ? If  we  exclude  N.  W.  India,  the  desert  tracts  and 
alluvial  plains,  I do  not  think  there  is  a province  in  which  a forest  officer  has  not  to  deal  with 
about  8U0  species  of  trees  and  possibly  1000  of  other  woody  plants,  climbers  as  well  as  shrubs. 
Need  I repeat  that  an  Indian  forester  has  a task  before  him,  to  properly  master  which  he 
necessarily  requires  a very  large  amount  of  botanical  knowledge  ? To  these  difficulties  is  added 
the  necessitj’’  of  working  in  any  (even  the  rudest)  botanical  research  with  the  knife  and 
magnifier,  without  which  he  could  not  get  on  satisfactorily  with  his  work. 

It  would  possibly  be  a much  better  plan,  if  some  of  the  foresters  who  shew  themselves 
interested  in,  and  competent  to  undertake  practical  botanical  researches,  were  allowed  to  devote 
their  time  exclusively  to  this  and  related  branches  of  forestry  ; and  their  work  would  be  greatly 
simplified  if  each  of  them  were  placed  over  the  respective  botanical  regions  indicated  in  the 
first  part  of  this  report  (p.  21)  and  without  reference  to  political  divisions.  Thus  there  would 
be  required  only  3 or  4 botanical  foresters,  say  one  each  for  Hindustan,  the  Himalayas,  the 
Khasya  hills  and  eastern  Bengal,  and  Burma  (possibly  including  Malacca).*  The  operations 
connected  with  timber-plantations  would  profit  greatly  under  the  direction  of  these  Officers, 
whose  field-experience  would  be  guided  by  scientific  principles,  and  many  violations  of  the 
most  simple  natural  laws  would  thus  be  prevented  ; while  the  strictly  practical  forester  would 
have  his  time  reserved  for  the  execution  of  his  more  direct  duties. 

B. — Auxiliary  Branch. 

1. — C limatology.  + 

I would  have  passed  over  this  subject  altogether,  as  one  generally  understood,  had  it  not 
occurred  to  me  that  our  knowledge  of  the  climatology  of  many  parts  of  India  is  still  very  imper- 
fect, and  in  no  way  equal  to  the  requirements  of  forestry  and  of  the  acclimatization  of  plants 
generally.  The  outlines  given  here  are  only  general  with  special  reference  to  forest  operations 
in  tropical  India. 

To  obtain  a clear  insight  into  the  climatology  of  a country  with  reference  to  its  vegetation, 
it  is  not  absolutely  necessary  to  have  such  elaborate  meteorological  tables  as  are  usually  kept 
at  observatories.  There  are,  however,  two  extremes,  where  more  careful  details  are  imperative, 
viz.  in  those  countries  aud  elevations,  where  the  temperature  reaches  freezing  point,  and  again 
where  excessive  heat  aud  dryness  are  so  great  as  to  prove  highly  injurious  to  vegetable  growth. 
Tropical  plants  cannot  endure  such  a great  degree  of  temperature  within  certain  ex- 
tremes, like  temperate  plants,  and,  as  a rule,  the  slightest  change  in  the  hygrometrical  state  of 
the  atmosphere  affects  them  greatly.  This  explains  why  many  tropical  trees  of  low  lauds,  if 
shade-loving  hygroclimatics,  may  ascend  into  damp  regions  of  considerable  elevation,  while 
tropical  xeroclimatics  do  so  in  a lesser  degree,  for  instance,  in  the  Tibetan  high  lands  ; a crossing 
of  the  two  conditions  would,  in  most  cases,  imply  certain  death  to  both.  Such  considerations 
are  of  importance  in  the  acclimatization  of  plants.  It  would  be  a great  mistake,  for  instance,  to 
try  to  plant  an  apple  tree  or  a vine  in  a damp  climate,  even  if  the  elevation  gives  a temper- 
ature corresponding  with  that  of  the  natural  habitat  of  the  tree. 

* The  plains  and  other  poor  or  desert  districts,  like  Scinde,  Tibet,  etc.,  do  not  require  the  services  of  special 
botanical  foresters,  but  might  be  attached  to  the  adjoining  botanical  regions. 

t An  excellent  essay  on  Indian  climate  Will  be  found  in  Drs.  Hooker  and  Thomson’s  introduction  to  their 
Flora  Indica  p.  74,  et  sqq.  For  elementary  education  either  Sir  J.  Herschel’s  Meteorology,  or  Thompson’s 
Introduction  to  Meteorology  may  be  used. 


( 88  ) 


1 . Moisture — Thales,  the  most  ancient  philosopher  of  Europe,  propounded  in  Greece  the 
doctrine  that  water  is  the  origin  of  all  organic  beings — a truth  which  even  modern  philosophy 
cannot  shake  in  its  principles.  It  is,  therefore,  excusable,  if  I put  moisture  at  the  head  of 
factors,  although  temperature,  light  and  all  their  consequences  are  almost  inseparable  from  it. 

Moisture  affects  vegetation  in  various  shapes,  viz.,  visible  or  invisible  vapours  in  the  atmos- 
phere, such  as  fogs,  dew,  etc.,  or  in  the  shape  of  water,  such  as  rain  or  snow.  For  practical 
purposes  the  observations  might  be  reduced  to  : 

(1.)  The  reading  of  the  hygrometer  at  three  periods  of  the  day,  viz.,  just  before  sunrise, 
at  noon  (or  rather  at  1 P.  m.)  and  after  sunset. 

(2.)  The  inspection  of  the  gauge,  in  order  to  ascertain  the  amount  of  rainfall  (only  once 
a day).  The  information  derived  will  necessarily  be  only  approximate,  for  gauges  at  small 
distances  from  one  another  will  often  give  very  different  results.  To  equalize  such  uncertainty 
the  number  of  rainy  days  and  observations  of  the  clouds  must  be  recorded. 

(3.)  The  notice  of  the  frequency  of  rain,  fog  and  dew. 

These  three  points  will  sufhce  for  the  hygrometrical  requirements  of  tropical  forestry. 

2.  Temperature. — The  thermometrical  readings  will  have  to  be  taken  synchronously 
with  the  hygrometrical  readings,  but  it  is  highly  necessary  also  to  record  the  maximum  and 
minimum  of  the  day.  Besides  this,  observations  of  clouds  and  haze  will  be  useful,  as  they  mo- 
derate the  temperature  considerably.  Clouds  intercept  the  solar  rays  during  the  day  and 
produce  coolness,  while  during  the  night  they  intercept  the  radiation  of  insolated  heat,  and 
retard  the  cooling  of  the  atmosphere.  Cloudy  climates,  therefore,  have  comparatively  cool 
days  but  warm  nights.  I think  that  three  ciphers  are  quite  sufficient  for  our  purposes  to 
indicate  the  state  of  the  sky,  viz. 

0.  Clear,  or  only  with  few  clouds. 

1.  Cloudy,  more  or  less,  from  ^ to  J of  the  sky. 

2.  Cloudy  all  over,  or  at  least  more  than  half. 

If  clouds  alternate  with  clear  sky,  which  takes  place  chiefly  during  the  rainy  season,  it 
might  be  expressed  by  0 ' x 1 or  O'  X 2,  as  the  case  may  be. 

The  change  from  the  cold  to  the  hot  season,  in  excessive  tropical  climates,  is  usually  very 
sudden,  so  much  so,  that  we  can  readily  fix  the  commencement  of  the  hot  weather 
within  a few  days.  This  rapid  change  is  chiefly  due  to  the  shedding  of  the  leaves  of  the 
trees,  by  which  act  the  evaporation  as  well  as  the  precipitation  of  moisture  is  so  quickly  dimin- 
ished as  to  become  sensible  even  to  a superficial  observer.  In  an  evergreen  forest,  or  in 
regions  well  stocked  with  evergreens,  such  is  not  the  case,  and  here  the  hygrometrical 
changes  are  more  gradual  and  regular.  The  commencement  of  the  hot  season  greatly  depends 
upon  the  amount  of  rainfall  of  the  foregoing  rainy  season,  and  sets  in  earlier  if  the 
rainfall  during  that  period  was  moderate  ; but  on  impermeable  exposed  strata  trees  always 
shed  their  leaves  earlier.  The  immediate  cause  of  leafshedding  is,  in  temperate  climates, 
attributed  to  the  action  of  cold,*  but  in  the  tropics,  it  appears  to  me  to  be  intimately  connected 
with  the  supply  of  moisture,  for  otherwise  we  could  not  explain  why  the  same  tree  on  a ridge 
should  shed  its  leaves,  while  its  neighbour  a few  fathoms  below,  in  a moister  situation,  should 
retain  its  foliage  for  weeks  and  even  months  longer. 

The  intensity  of  solar  rays  is  a subject  of  interest  to  a tropical  forester,  because  it  affects 
the  growth  of  trees  to  a certain  extent.  Observations  should  therefore  be  taken  with  a black- 
bulb  thermometer  constructed  on  the  principle  of  a maximum  thermometer.  The  intensity 
of  the  solar  rays  in  their  illuminating  as  well  as  in  their  calorifying  qualities,  inversely  increases 
with  the  density  of  the  atmosphere ; hence  it  happens  that  one  may  so  easily  catch  a cold  on 
the  summit  of  a lofty  mountain,  if  one  seeks  protection  from  the  rays  of  the  sun  under  the 
shade  of  trees. 

3.  Other  factors  which  affect  climate  are  especially  wind  and  exposure.  Notes  on  the  gen- 
eral direction  of  the  winds,  etc.,  are,  therefore,  useful,  always  supposing  that  we. also  know  the 
character  of  the  tracts  of  land  or  waters  over  which  these  winds  have  travelled,  so  as  to  enable 
us  to  bring  into  account  their  heating  or  cooling,  and  their  drying  or  moistening  effects.  The 
exposure  of  the  station  of  observation  should  always  be  noted  in  the  same  way  as  its  elevation. 
If  it  is  freely  exposed  on  a plain  or  at  the  bottom  of  a valley,  it  will  be  sullicient  to  use  the 
terms  free  or  sheltered. 

All  these  observations  will  have  to  be  entered  in  tabular  forms  from  which,  after  a few 
years’  observation,  a general  diagnosis  of  the  respective  climates  may  bo  deduoed. 

* Dr.  Tnman  (Proceed,  of  Liverpool  Phil.  Soc.  1844-45  p.  133,  sqq.)  and  Dr.  Ledeganck  (Bulletin 
of  the  Belgian  Bot.  Soc.  X.  p.  133,  sqq.)  ascribe  the  act  of  leafshedding  to  cold  which  operates  by  causing 
a greater  contraction  of  the  half-dead  spongy  tissues  of  the  petiole  than  of  the  tense  cushion,  and  so  ruptures 
the  cells.  I think  it  more  probable  that  expansion  takes  placo  instead  of  contraction,  for  water  forms  a 
most  remarkable  exception  to  the  regular  laws  of  expansion  by  heat.  Water  acquires  its  greatest  density  at 
about  3b. 5 Fuhr.  Both  heat  above  and  cold  below  this  point  cause  e&pansion.  This  anomalous  expansion  of  water 
is  productive  of  most  important  consequences  in  nature  (see  Tomlinson’s  Introduction  to  the  study  of  Natural 
Philosophy). 


Daily  Meteorological  observations  at  j'or  month 

Elevation.  Geographical  position.  Exposition. 
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Monthly  Meteorological  Observations  at  for  the  year 

Elevation.  Geographical  position.  Exposition. 
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The  seasons  should  be  clearly  defined,  and  the  rainy  and  dry  seasons  (if  marked)  should 
always  be  taken  as  the  principal  divisions  of  the  year.  In  some  countries  (not  Indian) 
two  dry  and  two  wet  seasons  succeed  each  other  alternately.  The  hygrometrical  observations 
may  be  reduced  to  the  degree  of  humidity  (saturation  = 1 or  100,)  and  entered  as  such  in 
the  column  allotted  for  this  purpose  in  form  2 ; but  the  difference  between  the  dry  and  wet  bulb 
thermometer  alone  would  sufficiently  answer  the  purpose.  The  remarks  on  dew,  etc.  can 
only  be  very  general.  Daily  means  of  temperature  and  humidity  are  in  my  opinion  in- 
sufficient for  practical  questions,  and,  therefore,  the  three  periods  of  the  day  (applicable  chiefly 
to  the  plains  and  lower  hills  of  India)  should  be  kept  separate,  as  is  done  in  form  2. 

If  it  were  possible  to  establish  a series  of  observing  stations  in  a net- work  all  over  India, 
even  for  a period  of  three  or  four  years,  and  if  the  observations  were  made  upon  a uniform 
plan,  results  could  be  obtained  equally  important  to  the  forester  and  to  the  agriculturist. 

The  reduction  of  the  meteorological  results  of  the  various  stations  to  climatological  zones 
or  districts,  is  a very  difficult  task,  if  done  properly,  and  it  can  only  be  carried  out  with  a 
perfect  knowledge  of  the  physical  and  geologioal  conditions  of  the  province  itself.  It  cannot  be 
based  upon  the  annual  means,  but  must  be  deduced  from  the  monthly  means  with  due  con- 
sideration of  the  extremes  and  seasons.  Besides  this  the  stations  themselves  would  have  to 
be  classed  first  according  to  elevation  and  exposure,  and,  of  oourse,  the  lower  stations  with  free 
exposures  would  have  to  form  the  basis. 

The  subjoined  schematic  section  of  a range,  about  3000  ft.  high,  supposed  (for  the  sake  of 
simplicity)  to  run  from  N.  to  S.,  thus  giving  E.  and  W.  exposures,  may  explain  the  points  at 
issue; 


4- 
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Here  L.1"4  will  shew  a tolerably  similar  climate,  but  L.24  is  sheltered  in  afternoon  by  the 
range  and  thus  escapes  the  maximum-temperature  which  usually  falls  in  excessive  climates 
between  3 and  4 p.  m.  U1'3  will  also  resemble  one  another,  but  U4  may  have  a lower 
temperature,  while  TJX  and  Uxx  may  have  a climate  similar  to  U4.  Ux,  although  hypsome- 
trically  a lower  station,  will  possibly  shew  a still  lower  temperature  on  account  of  its  situation 
in  a deep  sheltered  valley.  If  the  same  range  was  composed  of  impermeable  instead  of 
permeable  strata,  as  here  supposed,  the  result  of  both,  if  compared  inter  se,  would  differ 
greatly. 

§ 2. — Soil. 

This  factor  has  been  already  sufficiently  treated  of  in  the  first  part  of  this  report,  and  it 
remains  for  me  only  to  add  some  general  remarks  connected  with  it. 

1.  Chemical  composition  of  soil. — A forester  can  possibly  do  little  in  this  direction,* 
beyond  consulting  a professional  chemical  man  in  all  cases  where  he  suspects  that 
the  chemical  composition  has  produced  a certain  change  in  the  vegetation.  Chemical  analysis 
indicates  but  incompletely  the  fertility  of  soil,  for  it  gives  only  the  proportion,  but  not  the  de- 
gree of  solubility  of  the  compounds.  We  must,  moreover,  dismiss  the  idea  that  any  species 
is  absolutely  restricted  to  a substratum  of  a certain  chemical  quality,  but  still  it  would  be 
wrong  to  neglect  this  question  altogether.  Neglect  of  the  chemical  character  of  the  substra- 
tum is  only  too  often  the  cause  of  failure  in  tree  plantations  in  India  which  is  caused  either 
directly,  by  planting  trees  where  the  substratum  is  diametrically  opposed  to  their  requirements, 

* However,  he  should  be  generally  acquainted  with  the  principles  of  chemistry  and  be  able  to  detect 
himself  the  more  prevalent  and  important  compositions,  such  as  limestone,  silica,  etc.  German  Forest-literature 
comprises  books  on  Chemistry  adapted  to  Forestry  : but  I am  not  acquainted  with  a similar  English  one.  For 
elementary  instruction  the  following  may  be  useful  to  the  Forester; — Henry  Roscoe,  Lessons  in  Elementary 
Chemistry.  Liebig,  Familiar  letters  on  Chemistry  and  Johnston,  Instructions  for  the  analysis  of  soils. 
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or  indirectly,  by  planting  them  on  unfavourable  sites  which  allow  their  growth,  but  not  the  na- 
tural development,  of  which  they  might  otherwise  be  capable.  So  far  as  our  knowledge  of  the 
influence  of  chemical  composition  upon  wild  vegetation  extends,  we  have  only  the  fact  before 
us  that  certain  chemical  elements  act  injuriously  upon  certain  plants,  while  to  others  they  are 
a necessity.  The  substances  which  especially  influence  vegetable  growth  are  lime,  silica, 
alumina,  common  salt,  sal-amouiac,  alkalies,  and  possibly  iron  (in  laterite),  and  still  more  so  (as 
Schleiden  has  pointed  out)  water.  The  influence  of  these  (water  excepted)  only  becomes  con- 
spicuous, if  present  in  large  quantities  and  distributed  over  a large  tract  of  land.  The  above 
named  ingredients  in  connection  with  a greater  or  lesser  degree  of  permeability,  will  form  the 
basis  of  all  questions  in  forestry  relating  to  soil.  Perennial,  and  more  especially  woody,  vegeta- 
tion is  more  aifectedby  these  than  herbaceous  growth  ; but  a change  through  decomposition  may 
produce  apparent  exceptions  which  are  not  always  easy  to  understand.*  Then  we  have  before 
us  the  fact  that  by  far  the  greater  number  of  plants  mayf  grow  on  almost  every  substratum, 
without  being  peculiar  to  it,  or  being  permanently  settled  on  it.  Hence  it  is  difficult 
to  a mathematically  trained  mind  to  conceive  the  practical  importance  of  this  ques- 
tion, which  is  not  so  much  concerned  with  the  possibility  of  making  a plant  grow 
on  a certain  soil,  as  with  the  prevalence  of  the  plant  aud  the  healthiness  or  luxuriance  of  its 
growth  on  such  a soil , on  a peculiar  soil,  as  in  its  prevalence  or  better  growth  on 
such  soil.  The  soil  question  is,  in  my  opinion,  of  great  importance  to  a practical  forester. 
For  instance  the  “ sha”  ( acacia  catechu ) tree  occurs  in  Burma  on  alluvium,  is  found  sparingly 
on  silicious  sandstone  aud  forms  whole  forests  in  good  condition  on  calcareous  sandstone  : the 
natural  lesson  to  be  learnt  from  such  a distribution  would  be  to  plant  sha  on  calcareous  sand- 
stone, but  not  on  alluvium,  although  it  may,  and  really  does,  grow  on  it.  According  to  Dr. 
Brandis,  the  sal-tree  grows  best  on  permeable  (coarse-grained  ?)  sandstone  ; if  we  wish  there- 
fore to  have  fine- grown  sal-timber  we  should  select  such  a substratum  as  just  named. 
Or  take  the  case  of  the  Eng  tree,  which  I found  growing  plentifully  on  laterite,  sparingly  on  stiff 
clay,  and  calcareous  sandstone,  but  more  especially  on  its  ferrugineous  decompositions,  while  a 
few  trees  were  observed  on  calcareous  alluvium  resting  on  a bed  of  quartz  gravel.  It  would  be 
very  doubtful  whether  Eng  planted  on  deep  alluvium,  would  succeed  there,  and  if  it  did 
grow,  it  would  in  a short  time  lose  its  power  of  bearing  seeds,  and  would  not,  if  left  alone,  be 
able  to  maintain  itself. 

Unfortunately  botanists  in  India,  much  to  the  disadvantage  of  science,  have  utterly  neg- 
lected this,  and  generally  the  whole  soil- question.  Climate  and  geological  structure  are  related 
to  one  another  to  an  extent^  which  still  requires  to  be  explained.  Under  such  unfavourable 
circumstances  we  have  in  future  to  look  to  the  Indian  forester  for  the  elucidation  of  the  sub- 
ject. A wide  field  it  is  that  spreads  itself  out  before  him,  one  full  of  interest  aud  practical  use- 
fulness. The  scientific  spirit  which  has  developed  itself  amongst  foresters  in  several  parts  of 
India,  leaves  little  doubt  that  we  shall  soon  be  as  familiar  in  India  with  silica,  limestone,  etc. 
loving  plants,  as  people  are  in  Europe,  and  we  shall  then  discontinue  establishing  timber 
plantations  on  a priori  unfavourable  substrata. 

Garden  and  arable  soil  possess  the  wonderful  quality  of  absorbing  and  fixing  just  those  ele- 
ments most  important  to  plant-life,  viz.  potash,  ammonia,  phosphoric  acid,  and  silicic  anhydride. 
Bain  is  the  principal  if  not  sole  fertilizer  in  nature;  it  contains  besides  salts,  small  quantities  of  the 
above  named  substances  so  necessary  for  the  metamorphosis  of  otherwise  insoluble  salts  in  the  soil, 

* An  instructive  field  for  illustration  of  this  subject  is  the  calcareous  sandstone  formation  of  the  Prome  district, 
consisting  probably  of  about  60  per  cent,  of  silica  and  35  per  cent,  of  carbonate  of  lime.  When  in  its  natural  state, 
it  is  an  impermeable  rock,  bearing  chiefly  lime-loving  trees  of  stunted  growth,  but  the  same  when  decomposed,  loses 
all  carbonate  of  lime  and  becomes  a coarse  highly  permeable  siliceous  sandstone,  bearing  silica  and  lime-loving 
trees  according  to  the  degree  of  decomposition.  The  confused  distribution  of  tree-vegetation  in  such  a district 
can  easily  be  imagined,  but  is  quite  explainable. 

f We  cultivate  numerous  species  in  our  gardens  under  soil-conditions  often  diametrically  opposed  to  their 
natural  habits;  and  they  grow,  but  every  gardener  is  aware  of  the  number  of  species  that  be  yearly  loses,  or  which 
die  out,  although  they  did  well  often  for  years,  thus  shewing  that  not  climate  but  soil  is  the  cause  of  their  decay. 

+ 1 will  adduce  only  a single  example  to  illustrate  this.  The  climate  of  Sindh  has  always  been  looked  upon 
as  abnormal,  when  compared,  for  instance,  with  that  of  Lower  Bengal.  We  come  across  more  such  dry  districts  on 
the  continent  often  perfectly  surrounded  by  damp  regions,  such  as  Prome  and  Ava,  and  certain  parts  of  lower 
Siam.  Even  in  the  Indian  Archipelago  we  find  the  Eastern  parts  of  Java  drier  than  the  Western,  and  Balie, 
Lombok,  Sumbawa,  and  Timor,  excessively  dry.  Dry  winds  from  Australia  are  said  to  causothis,  but  this  cannot 
be  the  case.  11  however  we  consult  the  geology  of  these  countries,  we  find  that  they  consist  chiefly  of  calcareous 
strata,  and  the  problem  therefore  approaches  solution. 

Dr.  Brandis’  Rain-map  of  India  (Ocean  Highway  for  October,  1872,)  has  brought  to  light  the  curious  fact  that 
the  rainless  regions  of  India  by  no  means  stand  in  direct  connection  with  prevailing  air-currents,  hut  form  so  to 
say  centres  round  which  zones  of  increasing  humidity  are  concentrically  placed.  The  moisture  of  the  S.  W. 
winds  may  really  be  absorbed  by  the  high  Nilghiri  hills  and  cause  the  dryness  of  the  Hindostan  arid  centre,  hut 
such  would  not  explain  the  aridity  of  Sindh,  a chiefly  calcareous  and  saline  country.  I think,  therefore,  that 
the  absorbing  qualities  of  salty  soils  and  limestone  aud  their  great  retentiveness  of  moisture  must  he  brought 
into  account  here,  llad  Dr.  Brandis  extended  his  map  eastwards,  more  such  arid  centres,  from  which  hot  winds 
arise  (with  concentric  moister  zones)  would  have  turned  up  in  Burundi,  Siam,  and  the  Indian  Archipelago. 
Capt.  Maury  (Physical  Geography  of  the  sea)  does  not  take  such  relations  into  account. 
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and  thus  dissolves  and  returns  to  the  soil  actually  more  crude  nutriment  for  the  plants  than  the 
wild  vegetation  requires  from  it ; hence  the  increasing  fertility  of  fallow  lands.  The  heaviest  rain 
cannot  carry  any  considerable  quantity  of  these  down  into  the  subsoil,  except  when  in  a 
certain  excess  (which  iu  nature  probably  never  occurs).  Diluted  brown-coloured  sewage 
filtered  through  garden  soil  parts  with  nearly  all  its  ammonia  and  potash  and  entirely  loses  its 
phosphoric  acid ; it  flows  off  in  the  form  of  a colourless  and  odourless  water.  Soil  purifies 
water  in  the  same  way  as  charcoal.  It  is  quite  different  in  the  case  of  detritus  of  rocks,  however 
fine  this  may  be.  Here  the  rain  water  charged  with  carbonic  and  nitric  acid  is  not  only  per- 
mitted to  flow  off  unchanged,  but  it  will  even  dissolve  minute  quantities  of  the  rock  particles 
and  carry  them  down  in  solution.  If  we  find  a strictly  calcareous  plant  growing  on  a pure 
silicious  soil,  we  have  to  remember  such  relations  ; for  although  chemical  analysis  may  indicate 
only  vestiges  of  carbonate  of  lime  in  this  soil,  the  supply  of  the  same  substance  by  raiq  and 
mist,  may  be  as  sufficient,  as  is  the  supply  of  it  in  the  ocean  for  the  construction  of  those 
colossal  coral-reefs  that  encircle  so  many  islands.  Funnria , a little  moss,  is  found  frequently 
growing  on  the  plaster  of  walls,  but  still  more  so  on  recently  burnt  places,  where  it  occurs  so 
regularly  and  copiously  that  it  is  called  by  the  French  la  charbonniere.  Several  other  mosses  and 
a few  fungi,  like  Xylaria,  grow  actually  on  the  pure  charcoal  of  burnt  trees,  and  equally  vigor- 
ously on  brick  masonry.  Many  so-called  ammoniacal  plants  (chiefly  weeds)  grow  abundantly 
in  places  rich  in  ammonia,  around  human  habitations,  and  grow  vigorously  and  luxuriantly 
there  in  the  shade ; but  the  same  plants  are  seen  still  more  copiously  on  ruined  pagodas, 
houses,  etc.,  and  again  along  the  sides  of  brick  roads,  here  often  reduced  in  size  or  of 
meagre  growth,  but  healthy.  The  peepul  tree  grows  almost  on  every  soil,  and  is  seen  as 
freely,  growing  from  the  ruins  of  brick  buildings  and  from  the  plaster  of  walls,  as  it  is 
on  trees  where  a little  humus-soil  originated  by  the  decomposition  of  the  bark,  etc.,  is  quite 
sufficient  for  its  young  growth.  When  we  meet  with  such  variation,  we  might  get  confused 
and  be  tempted  to  reject  chemical  as  well  as  physical  influence,  but  if  we  carefully  consider  the 
quality  which  all  these  supporting  media  have  in  common,  viz.,  that  of  absorbing  ammonia  and 
nitric  acid  from  the  air  and  rain,  we  shall  understand  the  real  cause. 

2.  Physical  nature  of  substratum. — The  surface  soil  is  not  of  such  importance  for  trees 
as  it  is  for  herbaceous  plants  and,  generally,  for  agricultural  produce.  It  is  the  subsoil  or 
rather  substratum  that  is  of  essential  importance.  Nor  can  one  with  any  certainty  conclude 
from  a certain  surface  soil  what  the  substratum  is,  more  especially,  where  alluvial  or 
diluvial  beds  overlie  strata  of  older  rocks.  For  instance,  a deep  alluvial  clay  may  chemically 
and  physically  shew  in  two  localities  quite  the  same  character,  but  the  tree  vegetation  on 
these  localities  may  differ  very  greatly.  By  boring,  however,  it  may  soon  be  found  that 
whereas  one  locality  has  a thin  layer  of  retentive  plastic  clay,  the  other  has  fine  loose  quartz- 
sand  beneath  its  subsoil  ; the  former  possibly  calling  swamp  forests  into  existence,  while  the 
latter  may  bear  savannah  forests. 

For  present  purposes  we  may  class  the  various  rocks*  in  the  following!  order. 

(1.)  Igneous  rocks,  such  as  some  greenstones,  trachytes,  granites,  etc.  are  closely  allied 
in  their  mineral  composition  to  some  metamorphic  crystalline  schists,  as  gneiss,  mica  schist,  etc. 
Although  scientifically  inadmissible,  I designate  them  indiscriminately  as  metamorphic  for 
the  sake  of  brevity.  The  influence  which  these  various  rocks  exercise  has  not  yet  been  properly 
studied  within  the  tropics.  The  vegetation  on  such  is  regulated  by  the  prevalence  of  certain 
minerals  which  compose  the  rock  and  by  the  greater  or  lesser  compactness  and  permeability. 

The  mechanical  structure  of  such  rocks,  whether  they  are  composed  of  several  minerals 
in  coarse  grains  or  even  crystals,  like  many  granites,  etc.,  or  whether  composed  of  microcrysta- 
line  or  of  only  a very  few  minerals  shewing  at  the  same  time  a more  uuiform  and  compact 
structure,  exercise  a great  influence  upon  the  growth  of  trees.  Exposure  and  the  degree  of 
humidity  of  the  atmosphere  along  with  the  degree  of  light  are  the  most  powerful  regulators 
of  vegetation  in  districts  consisting  only  of  such  rocks.  They  are  botanically  positive  rocks, 
inasmuch  as  they  produce  the  most  varied  vegetation  with  reference  to  species,  although 
the  vegetation  itself  may  sometimes  be  poor. 

2.  Sedimentary  rocks,  often  differ  a good  deal  in  their  relationship  to  the  vegetation 
from  the  former  series  of  rocks,  and  are,  to  a certain  degree,  often  much  poorer  in  vegetative 
forms.  Amongst  the  sedimentary  rocks  are  : 


* Those  desirous  of  making  themselves  more  generally  acquainted  with  rocks,  will  find  the  undermentioned 
hook  very  useful,  but,  of  course,  rocks  cannot  be  studied  from  a book  alone: 

B.  v.  Cotta,  Rocks  classified  and  described,  Lond.,  18G6. 

f I have  given  here  the  names  of  only  such  rocks  and  formations  which  I have  found  to  affect 
tree-vegetation  in  India  more  or  less.  From  the  sequel  it  will  become  clear,  that  one  and  the  same  rock  may 
in  different  climates  bear  a vegetation  which  on  comparison  by  no  means  agrees  with  what  we  expected. 
Hence  the  necessity  of  studying  the  vegetation  on  the  same  rock  in  various  countries  and  of  making  oneself 
acquainted  with  the  peculiarities  of  one  and  the  same  substratum  under  different  climatological  conditions.  An 
arrangement  of  the  various  rocks  into  groups  that  have  the  same  or  a similar  effect  upon  vegetation  is,  at  least  for 
the  present,  simply  impossible. 
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(].)  Calcareous  rocks,  such,  as  limestones,  dolomites,  calcareous  sandstones,  etc. 

(2.)  Tufa  and  laterito  formations,  if  ferruginous. 

(3.)  Silicious  rocks,  such  as  silicious  sandstones,  many  conglomerates,  etc. 

(4.)  Argillaceous  rocks,  sucli  as  slates,  argillaceous  shales,  etc. 

3.  Detritus  and  soils.  The  principal  varieties  may  be  : — 

(1.)  Alluvial  clays  (silicious). 

(2.)  Loams  (more  or  less  calcareous). 

(3.)  Sands. 

(4.)  Shingles,  pebble-beds,  etc.,  consisting  of  smaller  or  larger  rolled  stones. 

(5.)  Peat,  bog  and  turf.* 

(6.)  Saline  strata,  whether  alluvial  or  rocky.  These  have  such  a peculiar  influence 
upon. vegetation,  that  they  must  be  treated  separately  in  all  questions  of  soil. 

It  is  natural  that  formations  consisting  of  a single  mineral,  like  limestone,  quartz,  etc., 
or  if  of  sedimentary  and  uniform  character,  like  sand  with  a chemically  poor  cement,  will 
have  reduced  the  vegetation  growing  on  them  to  a minimum,  although  this  minimum  may 
conspicuously  differ  in  quality.  The  limestone  may  have  comparatively  a greater  number 
of  peculiar  forms  than  are  found  even  on  metamorphic  rocks,  aud  may  thus  be  positive 
in  this  respect,  but  the  grand  total  of  species  growing  on  it  may  be  negative,  while,  on  the 
other  hand,  the  permeable  silicious  sandstone  of  the  Pegu  Yomah  has  neither  (or  only  a very 
few)  peculiar  forms,  nor  has  it  a larger  grand  total  of  species,  and  is,  therefore,  like  the  deep 
alluvium,  decidedly  negative  in  all  its  productions,  when  compared,  for  instance,  with  the 
Martaban  hills  (metamorphic). 

Pocks  that  are  mechanically  very  similar  such  as  conglomerates,  breccia,  and  coarse  sand- 
stones, may  resemble  one  another  in  the  vegetation  growing  on  them,  while  fine  grained  silicious 
sandstones  possess  a flora  similar  to  that  found  on  alluvium,  only  richer  in  species  and  the 
plants  of  better  growth.  Here  the  amount  of  permeability  and  the  chemical  combination  of  the 
mineral  constituents  are  the  causal  factors. 

The  permeability  of  rocks,  so  often  alluded  to,  is  the  chief  cause  of  the  formation  of 
surface  soil.  I have  (although  scientifically  inadmissible)  connected  porosity,  absorption,  and 
hygroscopicity,  all  under  the  general  term  permeable.  Permeability,  as  uuderstood  here,  is  a 
combination  of  porosity  or  hygroscopicity  with  chemical  solubility.  Absence  of  the  one  or  the 
other  of  these  qualities  must  result  in  greater  or  less  sterility.  Wherever  I speak  of 
permeable,  I mean  physically  permeable  or  hygroscopic  rocks.  Practically  this  genera- 
lization of  permeability  is  useful,  iuasmuch  as  by  such  a process  it  becomes,  for  in- 
stance, explainable,  why  the  growth  of  a tree  on  poor  fine  quartz  sand,  (mechanically  permeable 
but  physically  impermeable)  and  that  on  laterite  and  other  impermeable  rocks  should  be 
so  similar  or  occasionally  identical.  The  difficulty  iu  keeping  the  above  mentioned  scientific 
terms  apart,  rests  in  the  similarity  of  the  qualities  to  one  another,  a similarity  which  however 
exists,  more  in  degree  than  in  kind. 

Thurman’s  scale  is  constructed  on  the  principle  that  the  products  of  decomposition  are 
either  divided  indefinitely  or  only  to  a certain  degree.  The  former  he  calls  pelogeueous  rocks, 
because  they  form  earthy,  marly  or  clayey  soils,  while  the  latter  are  distinguished  as  psam- 
mogeneous  rocks,  forming  gravelly  soils,  such  as  quartz  and  other  detritus  forming  rocks.  If 
both  these  conditions  are  represented  in  the  product  of  decomposition,  the  rocks  are  called 
pelopsammogeneous.  The  following  is  a conspectus  of  his  scheme  : — 

A.  — Pclogcneous  rocks  : — 

1.  Perpelic,  like  Oxford  marl,  Keuper-thon,  pure  loam,  pure  Kaolin,  etc. 

2.  Hemipelic  : calcareous  marl. 

3.  Oligopelic  : Jura-calc,  basalt,  porphyry. 

B.  — Psammogeneous  rocks  : — 

1.  Perpsammio  : quartz  sand,  sandy  dolomites. 

2.  Hemipsammic  : molasse,  grauwacke,  granular  limestone. 

3.  Oligopsammic  : certain  grauites,  grauwacke,  flysch,  dolomite. 

C.  — Pelopsammogeneous  rocks  : — 

Sandy  loams,  hemipelic  porphyry  rich  in  quartz,  Kaolin,  granites,  etc. 

According  to  the  amount  of  detritus  which  these  rocks  add  to  the  soil,  Thurman  distin- 
guishes : — 

1 . Eugeogeneous  rocks  : perpelic,  perpsammic,  pelopsatnmio,  hemipelic  and  homipsammio. 

2.  Dysgeogeueous  rocks  : oligopelic  aud  oligopsammic. 

* This  floes  not  occur  in  India,  at  least  not  in  the  lower  regions,  and  oven  those  in  the  alpine  regions  differ 
a good  deal  from  the  European.  In  their  stead  humus-layers  (often  up  to  „ foot  thick  and  sometimes  thicker) 
appear  on  trees,  which  nourish  many  epiphytic  shrubs  and  herbs  in  damper  climes  and  at  certain  elevations. 
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Easily  decomposing  or  eugeogeneous.  -j 


Practically  however  I hardly  believe  that  the  above  distinctions  can  be  adopted  by  the 
forester,  and  there  are  ■some  difficulties  in  arranging  the  various  rocks  in  India  according  to 
such  a system.  This  difficulty  is  still  increased  in  excessive  tropical  climates,  where  many 
eugeogeneous  rocks  may  be  dysgeogeneous  according  to  the  degree  of  atmospheric  humidity 
which  prevails.  Eor  a practical  understanding  of  influences  of  this  nature,  the  subject  may,  I 
think,  be  greatly  simplified,  if  the  distinction  of  mechanical  and  physical  permeability,* 
as  noted  in  former  pages,  is  made.  According  to  this  we  would  obtain  the  following  cons- 
pectus which,  in  its  principles,  is  the  same  as  Thurman’s  : — 

1.  Permeable  rocks  (pelogeneous.) 

2.  Half  permeable  rocks  (pelopsammogeneous.) 

Noteasily decomposing, ordysgeogeneous.  { Jy) 

There  are,  however,  certain  cases,  as,  for  example,  some  calcareous  sandstones,  where  the 
rocks,  although  impermeable  under  certain  circumstances,  are  comparatively  easily  decom- 
posed : this  depends  upon  the  component  parts  of  the  rock. 

Amongst  half  permeable  rocks,  we  may  include  all  those  composed  of  permeable  and  imper- 
meable constituents,  the  former  of  which  will  decompose  into  indefinitely  divided  particles  (soil), 
while  the  latter  will  remain  unchanged  in  the  shape  of  angular  detritus  or  pebbles,  as  is  the  case 
with  many  granites,  and  schistose  rocks,  also  with  many  coarse  sands  and  conglomerates,  when 
mixed  with  fine  permeable  soil  or  cement.  These  half  permeable  rocks  and  soils  are  the  most 
favourable  to  tree  vegetation,  especially  if  rich  in  alkalies  ; but  if  they  are  of  a more  silicious 
or  calcareous  nature,  as  are  certain  breccias,  coarse  sandstones,  etc.,  they  may  be  in  the  same 
degree  infertile  and  sterile.  All  depends  here  again  upon  the  chemical  nature  of  the  cement. 

The  surface  soil  is  of  somewhat  less  importance  to  the  forester,  and  is  chiefly  taken  into 
account,  when  plantations  are  formed.  Here  of  course  porosity  has  first  to  be  considered 
and  then  chemical  composition  and  colour.  The  knowledge  of  the  thickness  of  the  surface 
layer  is  also  important,  as  upon  this  the  shape  and  growth  of  trees  depend.  In  heavy  and 
stiff  soils  seeds  will  not  germinate,  except  at  very  small  depths,  probably  never  exceeding  2 
inches  on  an  average  : but  in  very  porous  light  soils,  they  may,  as  experience  teaches  us,  ger- 
minate under  circumstances  at  a depth  of  1 to  1^  feet.  However,  seeds  as  they  are  shed  in 
the  jungles  rarely  become  more  than  covered  by  earth,  and  this  is  chiefly  effected  by  the 
action  of  rain.  Very  minute  seeds  may  become  imbedded  in  the  earth  by  heavy  night 
dews. 

For  a more  correct  knowledge  of  the  qualities  of  surface  soils,  I must  refer  to  the  experi- 
ments and  scales  of  Schuebler,f  which,  if  I am  not  mistaken,  are  generally  adopted  by  agri- 
culturists. 


§ 3. — Collecting  and  drying  of  botanical  spccimcns.% 

The  collecting  and  drying  of  plants  is  so  simple  that  one  must  feel  surprised  at  finding 
any  of  the  foresters  in  India  unacquainted  with  the  process.  Boys  of  8 to  10  years  age 
under  my  charge  used  to  learn  the  art  of  drying  plants  in  less  than  21  hours’  time,  and  even 
the  Burmese  peons  who  accompanied  me  on  my  travels  required  hardly  more  time.  I think 
foresters  in  India  ought  all  to  be  acquainted  with  the  process,  so  as  to  enable  them  to  for- 
ward proper  specimens  when  they  wish  to  consult  botanists  as  to  the  name  of  a plant  unknown 

to  them.  . . 

I will  give  a few  hints,  but  these  remarks  are  intended  only  for  practical  foresters,  and 

therefore  refer  only  to  trees  and  woody  plants  which  (with,  a few  exceptions  such  as  arbo- 
reous Euphorbias  and  mangroves)  usually  are  of  rather  a dry  nature,  and  therefore  easy  to 
manage.  I do  not  think  it  necessary  to  give  instructions  for  drying  orchids  and  other  fleshy 
or  saline  plants  that  are  difficult  to  deal  with.  Those  who  wish  to  make  themselves  acquain- 
ted with  this  process  will  find  the  necessary  information  in  the  books  above  cited. 

For  collecting  plants  in  tropical  countries,  the  botanical  tin-box  is  of  little  use.  Accord- 
ing to  circumstances  and  climate,  baskets  covered  with  cool  plantain  or  colocasia  leaves,  or 
portfolios  of  paste-board,  containing  drying  paper,  are  preferable.  It  is  very  convenient  to 
have  a peon  at  hand,  carrying  such  a portfolio,  or  a pair  of  paste-boards,  containing  two  or 
three  quires  of  paper.  Many  plants,  such  as  bamboos,  etc.,  especially  during  the  hot  season, 
would  not  keep  fresh  up  to  the  time  of  their  arrival  in  camp,  and  must  therefore  be  put  as 
soon  as  possible  between  paper. 


* Permeability  can  roughly  be  tested  simply  by  allowing  a drop  of  water  to  fall  on  the  rock  ; the  quicker 
the  drop  disappears,  the  greater  is  the  permeability.  _ 

f Schuebler,  Grundsaetze  der  Agricultur-chemie. 

+ i Would  refer  those  who  wish  to  make  themselves  more  intimately  acquainted  with  the  collecting  and  dry- 
in"  of  botanical  specimens  to  : . 

G.  Bentham’s  Outlines  of  Botany,  and  Oliver’s  First  Book  on  Indian  Botany. 

Both  these  books  are  instructively  and  plainly  written,  especially  the  former,  and  the  latter  ought  to  be 
intelligible  to  every  grade  of  forester,  even  to  the  more  intelligent  natives. 
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The  forester  should  select  from  a tree  or  shrub  leafy  branches  bearing  either  flowers  or 
fruit,  or  both,  and  have  them  cut  to  such  sizes  as  to  fit  into  the  drying  paper  with  which  he 
is  supplied.  If  the  leaves  of  such  a bough,  as  for  example  those  of  teak,  are  too  large,  they 
should  be  folded  in  according  to  his  own  taste  within  the  sheet  of  paper,  or  some  of  them 
might  be  put  separately  between  another  sheet  of  paper. 

The  usual  way  is  to  have  a single  folded  sheet,  in  which  the  branch  as  it  comes  from  the 
tree  should  bo  laid  flat  between  the  fold.  These  single  sheets  with  the  plants  in  them  should 
be  put  between  two  separate  layers  of  two  or  three  (or  more  if  the  plant  is  very  sapny)  empty 
sheets  of  blotting  paper,  one  fitting  into  the  other  : a layer  of  such  empty  paper  alternating 
with  a single  folded  sheet  containing  the  plants. 

When  this  is  done  the  bundle  of  plants  and  papers  should  be  put  between  two  wooden 
boards  cut  to  size,  and  less  than  half  an  inch  in  thickness,  and  bound  together  as  tightly  as 
possible  by  means  of  leather  straps.  Such  a pile  should  never  be  higher  than  1 to  feet ; 
and  if  the  plants  are  very  succulent,  a small  number  should  be  pressed  together  in  a separate 
bundle. 

Every  other  day  (or  in  the  rainy  season  every  day)  the  single  sheets  and  also  the  layers 
should  be  replaced  by  other  dry  ones,  and  this  should  be  done  in  the  same  way  as  if  the 
plants  had  just  come  in  fresh.  The  changiug  of  the  paper  should  be  continued  uutil  the 
plants  have  become  perfectly  dry.  The  moist  paper  taken  out  from  the  buudle  may  be  spread 
out  and  dried  in  the  sun  or  (if  rainy  weather  prevails)  over  fires. 

When  no  blotting  paper,  wooden  boards  or  straps  are  at  hand,  old  paper  of  any  sort, 
especially  if  of  a coarse  stout  nature,  may  be  used  with  two  pieces  of  paste-board  fastened 
with  strings  and  cords,  or  a large  stone  might  be  put  upon  the  buudle  at  night,  which  will 
serve  the  same  purpose  more  or  less. 

Those  plants  that  are  perfectly  dry  should  be  taken  out  from  the  pile,  and  placed  be- 
tween single  sheets  and  the  current  No.,  native  name  if  any,  locality  and  date  should  be 
added  on  a label  attached  to,  or  lying  beside,  the  branch.  After  being  thus  carefully  ticket- 
ed, they  may  be  made  up  into  bundles  placed  between  two  paste-boards  and  packed  in  the 
usual  way  in  strong  paper  or,  to  avoid  their  being  spoilt  by  wet  during  transit,  they  might 
be  packed  in  wax-cloth' or  tarpaulin  and  forwarded  to  head  quarters. 

The  further  process  of  mounting,  etc.,  and  also  the  naming  of  the  specimens,  might  best 
be  carried  out  in  the  Botanical  garden,  Calcutta. 

IY. — Conclusion. 

In  the  above  pages  I have  probably  exceeded  my  instructions  and  touched  upon  prac- 
tical subjects  which  are  not  directly  connected  with  my  duty.  But  this  has  not  been  done 
with  any  desire  on  my  part  to  find  fault,  or  to  criticise  existing  defects  real  or  supposed.  I 
have  only  attempted  to  deduce  from  facts  in  nature,  such  simple  conclusions  as  1 thought 
might  be  useful  to  foresters,  and  more  especially  to  those  who  may  give  to  the  physiology  of 
plants  a part  of  their  time  and  attention.*  Burmah  is  in  this  respect  an  especially  instructive 
field,  and  much  of  the  richness  of  its  Elora  is  to  be  attributed  to  the  variety  of  soil  it  poss- 
esses. The  monotonous  alluvial  plains,  now  for  a great  part  covered  by  coarse  grasses  and 
comparatively  valueless  jungles,  also  open  a wide  field  for  agricultural  enterprise,  requiring 
nothing  but  active  hands  to  disolose  the  hidden  treasures  of  the  soil.  Thousands  of  natives 
starve  in  overcrowded  India,  or  work  under  circumstances  bordering  on  slavery,  and  hundreds 
emigrate  to  foreign  countries  or  to  plantations,  while  .under  a well  organized  system  of  colo- 
nization, they  might  become  independent  cultivators  in  Burmah,  where  they  would  probably 
live  as  happy  as  the  Mugh  colonists  in  Arracan,  were  it  not  for  religious  and  caste  prejudices. 
But  instead  of  active  cultivators  wandering  into  Pegu,  the  land  becomes  overrun  more  and 
more  with  unscrupulous  native  traders  of  all  sorts,  and  of  servants,  who  are  often  nothing 
but  men  rejected  from  regiments,  and  whose  dealings  can  tend  neither  to  the  social  nor  the 
moral  improvement  of  the  frolicsome  but  rather  idle  Burmans.  "Whatever  may  be  the  future 
prospects  of  Burmah,  we  may  confidently  expect  that,  as  population  increases,  the  province 
will  become  one  of  the  richest  under  the  Government  of  India. 

In  concluding  I may  now  be  allowed  to  express  my  thanks  to  all  in  Pegu  who  have  faci- 
litated my  labours  in  their  official  or  private  capacity,  and  more  particularly  to  Dr.  Brandis, 
Inspector  General  of  Forests,  in  whose  company  I travelled  for  a few  mouths  in  Pegu,  and 
from  whose  writings,  and  knowledge  of  the  country,  I have  derived  much  valuable  informa- 
tion. Equally  grateful  am  I to  Gapt.  W.  J.  Seaton,  Conservator  of  Forests  in  Burma,  who 
assisted  me  on  every  possible  occasion,  and  to  all  other  forest  ollicors  whom  I had  the  plea- 

* While  preparing  these  sheets  a prospectus  of  “ Forstliche  Flora  von  Deutschland  u.  Oestreich”  by  Dr. 
M.  Willkom  reached  me.  In  this  Dr.  Willkom’s  view,  with  regard  to  the  educational  requirements  of  a forester, 
admirably  coincides  with  my  own  when  he  says  that  the  centre  of  gravity  in  forest  matters  rests  in  the  phytogeo- 
graphical  relations  and  physiology  of  woody  plants. 
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sure  to  meet  in  Pegu,  more  especially  to  Dr.  W.  Sclilich,  Messrs.  W.  C.  Graham,  J.  Adamson, 
A.  M.  Buchanan,  N.  Daly,  and  others.  While  thus  assisted  by  the  foresters,  I have  received 
no  small  amount  of  encouragement  from  the  local  authorities,  from  Major-General  A.  Fytche 
C.  S.  I.  ; Lieut.-Col.  R.  D.  Ardagh,  Lieut. -Col.  H.  N.  Davies,  Col.  C.  A.  McMahon,  Major 
M.  B.  S.  Lloyd,  Capt.  W.  C.  Plant,  Mr.  W.  B.  Macrone,  Lieut.  C.  A.  Cresswell,  etc.  Private 
gentlemen  have  also  taken  an  interest  in  my  work,  and  amongst  them  Mr.  E.  Oates,  Civil 
Engineer  at  Thayet-myo,  and  Mi*.  Theobald  of  the  Geological  Survey,  while  my  venerable  old 
friend,  the  Rev.  Dr.  F.  Mason  in  Tonghoo,  himself  active  in  the  Burmese  Flora,  and  the 
author  of  a book  on  the  natural  productions  of  Burmah,  has  always  been  a kind  and  untiring 
guide  to  me. 

I have  also  to  acknowledge  the  valuable  geological  information  I have  received,  while 
preparing  the  present  report,  from  Dr.  T.  Oldham  and  Dr.  F.  Stoliczka  of  the  Geological  Sur- 
vey ; and  the  disinterested  assistance  received  from  Dr.  G.  King,  Superintendent  of  the 
Botanical  Gardens,  Mr.  A.  0.  Hume,  C.  B.,  and  Mr.  J.  Geoghegan,  C.  S. 


APPENDIX.  A. 


BURMESE  FOREST-TREES. 

In  submitting  my  list  of  Burmese  forest  trees,  I will  give  a few  explanatory  remarks 
thereon  with  the  object  of  facilitating  the  proper  understanding  of  the  lists.  These  remarks 
chiefly  refer  to  the  value  and  spelling  of  native  names  of  plants  and  to  the  various  abbrevia- 
tions I have  been  compelled  to  introduce,  in  order  to  bring  this  present  report  within  a 
reasonable  compass. 

Native  names  for  plants  and  their  value,  etc.  I would  gladly  have  passed  over  the  dis- 
cussion of  this  subject,  had  it  not  been  for  the  fact  that,  in  spite  of  all  warnings  from 
experienced  men,  there  are  still  very  respectable  botanists  and  practical  men,  who  look  upon 
native  names  for  plants  as  something  absolutely  reliable.  Some  even  believe  that  native 
names  are  preferable  to  scientific  ones,  because  the  former  are  permanent  and  are  not 
altered  from  one  day  to  another,  as  is  the  case  in  science.  The  latter  point  is  rather  a severe 
rebuke  to  botanists,  and  no  doubt  the  continuous  alteration  of  names  by  creating  genera  which 
originates  chiefly  in  narrow  minded  views  unaided  by  field-experience,  is  a great  drawback. 
Unlike  abstract  sciences,  Botany,  along  with  other  branches  of  Natural  History,  is  a progressive 
study  and  there  will  naturally  be  alterations  year  after  year.  Not  possessing  a system  that 
will  apply  to  all  plants  without  exception,  we  have  a continuous  struggle  with  difficulties,  of 
which  a practical  man  has  hardly  any  idea. 

Our  systems,  elaborated  as  they  ai’e,  serve  only  to  assist  us  in  the  determination  of 
plants  and  to  attempt  their  arrangement  in  what  appear  to  us  to  be  natural  groups. 
Practice  alone  is,  as  in  all  other  callings,  the  guide  which  teaches  us  the  way  towards  a proper 
understanding  of  the  true  affinities  of  plants. 

But  those  who  believe  that  native  plant-names  are  preferable  on  account  of  their 
stability,  must  know  that  they  often  gain  nothing  by  knowing  a plant  only  by  its  native 
name.  Take  for  instance  the  tree  which  the  Burmese  call  pyiuma  or  pima,  how  many" 
names  have  they  to  learn,  should  they  leave  the  country  ? In  Bengal  it  is  jarul,  in  Canara, 
nali  dasul,  in  Tamil,  cadali  pua,  in  Malay,  bungur  or  wungu,  etc.,  etc.  ; and  for  all  these  we 
have  the  name  of  Lag  erst  rocmia  flos  regince.  Such  a number  of  native  synonyms  is  surely 
not  preferable  to  the  one  scientific  name,  even  though  that  name  may  subsequently  be 
changed  on  account  of  new  discoveries.  Auy  one  who  has  leisure  can  make  a fair  trial 
for  himself  by  studying  in  Balfour’s  timber-trees  of  India,  the  Burmese  names  for  trees;  he 
will  see  into  what  confusion  he  will  fall. 

However  there  are  exceptions  which  require  explanation.  The  Burmese  flora  consists  of 
at  least  4,000,  if  not  5,000,  or  more,  species  of  plants.  How  very  different  is  this  number 
for  instance,  in  the  Punjab.  Here  the  flora  is  comparatively  scanty,  and  of  this  scarcely 
more  than,  perhaps,  500  species,  grow  on  the  same  square  mile,  and  many  tracts  may  be 
found  there  on  which  only  half  that  number  is  represented.  A Punjabi  has,  therefore,  only 
a limited  selection,  and  many  a plant  that  would  be  considered  utterly  valueless  and  not 
deserving  of  a name  in  Burma  (because  of  there  being  so  many  similar  plants  of  superior 
quality  there)  is  looked  upon  by  him  with  a very  different  eye.  The  Punjabi,  in  order  to 
obtain  his  vegetables  and  firewood,  has  to  traverse  large  tracts  of  laud,  and  the  scantiness  of 
the  flora  obliges  him  to  make  the  best  of  everything.  Such  a life  keeps  him  in  activity  and 
makes  him  acquainted  with  all  that  adds  to  his  comfort ; while  the  indolent  Burrnan  or 
Malay  smokes  or  chews  his  betel  and,  in  spite  of  his  idleness,  has  the  pleasure  of  making  a 
choice  selection  of  what  nature  so  prodigally  offers  to  him.  Ileuce  the  value  of  native 
names  in  many  countries  and  the  discrepancy  of  opinions  amongst  Europeans  as  regards  the 
true  value  of  native  plant-names  generally. 

It  follows  that  native  names  for  plants  are  more  reliable  in  countries  that  possess  a 
poor  and  scanty  flora,  than  in  rich  tropical  countries,  such  as  the  Malay  islands,  Burma,  etc. 

In  spite  of  all  these  difficulties,  1 think  that  forest  officers  of  the  higher  grades  should 
invariably  be  acquainted,  not  only  with  the  scientific  names,  but  also  with  the  verna- 
cular synonyms  of  at  least  the  trees  of  their  respective  provinces.  With  the  aid  of  the  former, 
they  can  obtain  scientific  or  literary  information,  while  the  latter  will  be  indispensable  in 
their  communication  with  native  subordinates.  They  should  keep  in  mind,  however,  that 
such  native  names  have  only  a local  value,  and  they  cannot  therefore  expect  to  make  scientific 
determinations  from  native  names  only. 
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Jn  tlie  following  list  of  Burmese  trees,  I have  recorded  the  Burmese  names,  but  I cannot 
hold  myself  responsible  Jor  the  correctness  of  any  of  them.  It  will  be  observed  that  several, 
often  very  contradictory,  Burmese  names  occur  under  the  same  scientific  name,  and  no  doubt 
some  errors  have  slipped  in,  but  I am  unable  to  remedy  the  defects.  This  ought  to  be  done 
by  persons  resident  in  llie  country  and  well  acquainted  with  the  language.  I have  only 
played  the  part  of  a collector  of  names,  1 had  them  written  down  by  the  Burmans  themselves, 
and  submitted  these  afterwards  to  Capt.  W.  J.  Seaton,  Conservator  of  Forests,  B.  B.,  for 
correction.  In  several  cases,  however,  the  corrected  names  differed  so  much  from  those 
which  I had  received  by  the  men  themselves,  that  I thought  it  useful  to  add  (between 
brackets)  the  latter  as  I heard  them  pronounced.  It  is  very  possible  that  such  names  were 
wrongly  written  by  the  man  employed,  and  thus  some  misunderstanding  may  have  arisen. 
The  English  spelling  of  the  Burmese  names  of  this  list,  was,  in  accordance  with  the  orders 
of  Government  of  February  1871,  settled  in  consultation  with  Dr.  Hunter.  The  result  how- 
ever is  not  satisfactory  and  in  the  Forest  Flora  it  is  intended  to  revert  to  the  usual  mode  of 
spelling.  Burmans  have  also  often  different  names  for  the  same  plant  in  different  provinces  ; for 
instance,  in  the  Pegu  Yomali  Bambitsa  albo-ciliata  is  universally  .called  wapyu  geley,  while  in 
Martaban  it  is  called  wanoe.  Wanoe  of  the  Pegu  Yomali,  however,  is  a perfectly  distinct 
climbing  bamboo,  which  has  nothing  to  do  with  the  wanoe  of  Martaban. 

Explanations  of  abbreviation s,  etc.  The  following  paragraphs  will  explain  the  arrangement 
of  the  subjoined  list,  as  well  as  the  abbreviations  used  in  describing  the  conditions  of 
growth,  &c. 

(1.)  In  the  first  column  are  noted  the  current  numbers. 

(2.)  The  second  column  contains  the  scientific  and  the  vernacular  names.  In  cases 
where  I have  found  it  absolutely  necessary  to  change  the  Latin  name  of  a tree  for  reasons 
which  the  new  and  generally  acknowledged  laws  of  nomenclature  prescribe,  the  old  name 
is  appended  between  brackets. 

(3.)  The  third  column  contains  remarks  on  the  distribution  of  such  trees,  their 
natural  requirements,  etc.  I have  introduced  only  the  more  conspicuous  uses  and  properties 
of  these  trees,  and  I have  given  preference  to  such  as  are  usually  termed  jungle-products,  as 
for  example  resins.  To  ensure  brevity  without  curtailing  useful  information,  I have  adopted 
numerous  abbreviations,  and  collected  these  into  formulas.  In  doing  so,  a good  deal  of  ver- 
biage has  been  avoided.  These  formulas  might,  at  first  sight,  look  somewhat  indescribably 
algebraic,  but  their  solution  is  very  simple. 

(«.)  The  first  letter,  L.  or  E.,  means  only  whether  the  tree  in  question  is  a leaf-shedding  or 
evergreen  tree ; when  I have  not  been  able  to  determine  this,  I have  inserted  a query  or  some 
other  remark.  The  exponents  c.,  d.,  h.,  or  designate  the  season  in  which  the  leaf-shedding 
takes  place,  viz.  cold,  dry,  hot,  or  rainy  season.  It  would  perhaps  have  been  better  to  in- 
dicate the  months  by  Homan  numerals,  but  the  shedding  of  leaves  of  one  and  the  same  tree 
takes  place  at  so  various  periods  in  different  districts  as  not  to  admit  of  any  correctness  in  this 
respect.  Another  difficulty  rests  in  the  impossibility  of  always  separating  correctly  ever- 
greens from  leafshedders.  Leaving  alone  the  degree  of  moisture  and  its  influence  iq)on  the 
shedding  of  leaves,  trees  drop  their  leaves  at  various  states  of  development ; some  are  leaf- 
less while  without  flower  or  fruit,  others  are  so  during  flowering-time,  others  again  shed  their 
leaves  after  the  fruits  have  ripened.  There  is  also  considerable  uncertainty  experienced  in  tho 
case  of  those  trees  which  produce  flowers  at  the  same  time  that  they  are  flushed  with  new  leaves. 

(b.)  The  fraction  which  follows,  has  reference  to  dimension  and  size  of  the  tree.  The 
numerator  indicates  the  general  height  of  a tree,  while  the  denominator  gives  us  the  length 
of  clear  stem  and  ( + ) the  girth,  usually  taken  at  4 to  5 feet  above  the  ground. 

(c.)  Then  follows  (between  brackets)  the  distribution  of  the  tree  in  Burma  (in  an 
extended  sense)  including  all  countries,  from  Ava  and  Chittagong  down  to  Tenasserim  and 
the  Andamans.  The  following  abbreviations  are  used  here  : — 

A.  = Ava. 

Pr.  = Prome. 

C.  = Chittagong. 

* Ar.  = Arracan. 

P.  = Pegu  generally. 

Ps.  = Sittang  zone  of  Pegu. 

Pi.  — Irrawaddi  zone  of  Pegu. 

M.  = Martaban. 

T.  = Tenasserim. 

An.  = Andamans. 

The  Prome  district  is,  as  already  stated,  actually  only  a part  of  Ava,*  but  ns  Ava  is  not 
British  territory,  the  Prome  district  is  marked  by  a separate  letter. 

* Of  course  the  lower  part  of  Ava  is  meant,  for  the  ranges  to  tlie  ii.  and  W.  are  continuations  of  the 
Arracan  and  Martaban  hills. 


( iii  ) 

In  order  to  indicate  the  frequency  or  otherwise  with  which  trees  are  met  with,  I have 
adopted  only  5 degrees,  using  the  numericals  1 to  5 in  the  form  of  exponents.  They  are — 

1.  Very  rare,  if  the  tree  has  been  met  with  only  in  a few,  or  in  single,  individuals. 

2.  1 tare,  if  the  tree  is  of  a dispersed  and  sporadic  occurrence,  although  found  at  least 
in  5 or  6 localities. 

3.  Frequently,  if  the  tree  occurs  generally  but  only  in  few  individuals. 

4.  Common,  if  the  tree  is  generally  distributed,  but  not  forming  a prevalent  con- 
stituent of  forests. 

5.  Very  common,  if  the  tree  occurs  in  large  quantities,  thus  forming  a conspicuous 
part  of  the  forests. 

The  concluding  numerals,  divided  by,  or  preceded  by  Z (up  to)  indicates  the  hypso- 
metrical  range.  Sometimes  when  the  upper  or  lower  limits  are  unknown,  they  are  indicated 
by  z (ascending  to)  or  ~7  (descending  to).  This  concludes  the  formulae  of  distribution. 

The  next  information  refers  to  the  soil-question.  It  is  always  headed  by  SS.  meaning 
Substratum  or  soil.  A very  great  number  of  trees  grow  on  all  formations,  but  on  some  better 
than  on  others.  To  express  this  I have  adopted  the  mathematical  sign  of  infinity  an  inverted 
8,  co  , but  at  the  same  time  added  the  substratum  which  the  tree  prefers  or  on  which  it 
appears  to  grow  best.  Such  favourable  substrata  are  indicated  by  italics.  All  saline  soils  are, 
however,  excluded,  and  it  is  only  where  the  abbreviation  for  saline  strata  is  specially  added 
that  we  may  expect  to  find  a tree  growing  also  on  saline  grounds.  Thus  co  , Ca.  S.,  means 
on  all  formations,  but  growing  best  on  calcareous  compact  sand-stone,  but  never  on  saline 
grounds. 

The  following  abbreviations  for  subsoils  and  substrata  only  convey  fragmentary  infor- 
mation. It  is  hardly  necessary  to  remark  here  that  the  results  arrived  at  by  me,  may  here- 
after prove  to  be  subject  to  numerous  modifications  and  even  corrections. 

Sal.  = Saline,  whether  alluvial  or  rocky. 

All.  = Alluvium. 

Dil.  = Diluvium,  including  all  diluvial  deposits  without  special  distinction  such  as 
laterite,  gravel,  stiff  diluvial  clays,  etc. 

Lat.  = Laterite  of  a vitrified  cavernous  nature,  thus  be.ng  impermeable. 

Lat.  p.  = Laterite  of  a more  permeable  nature,  like  that  of  the  Southern  slopes  of  the 
Pegu  Yomah,  and  of  many  Malay  islands. 

Aren.  = Arenaceous,  including  all  the  pebbly  and  gravelly  soils,  if  the  same  are  silicious. 

Arg.  = Stiff  impermeable  cla}?s,  etc. 

Si.  S.  = Finegrained  permeable  silicious  sandstone. 

Ca.  S.  = Compact  impermeable  calcareous  or  rather  marl-sandstone. 

Ca.  = Limestone. 

Metam.  = Includes  all  other  rocks,  abounding  in  alkaloids  or  basic  acids,  such  as  gra- 
nites, syenites,  etc.,  also  schistose  rocks,  etc. 

The  kind  of  forest,  in  which  the  tree  principally  grows,  is  noted.  The  shade  or  light- 
loving  propensities  of  trees  and  other  plants  are  an  important  matter  of  consideration  with 
the  forester  and  arboriculturist  in  all  questions  of  plantations.  I have,  therefore,  also  intro- 
duced remarks  thereon.  However  I can  give  only  approximately  accurate  accounts  of  such 
relations.  They  are  indicated  in  the  following  way  : 

s.  = Shade-loving. 

1.  = Light-loving. 

s.  + l.  = More  or  less  indifferent  in  this  respect. 

s.  x l.  = Shade  in  rainy  season,  light  in  dry  season  (applicable  more  to  shrubs,  etc). 

s : l.  = Shade  in  youth,  light  when  full-grown  (chiefly  applicable  to  lofty,  often  leaf- 
shedding  trees  growing  in  evergreen  forests). 

It  is  natural  that  of  far  the  greater  number  of  trees  the  particulars  indicated  above  are 
as  yet  unknown.  The  information  given  in  this  respect  had  to  be  restricted  chiefly  to  those 
trees,  which  I was  myself  fortunate  enough  to  meet  with.  To  those  collected  by  others 
little  could  be  added,  besides  the  province  iu  which  they  grow. 

I will  give  here  some  of  the  formulae  as  examples  with  a view  to  shew  how  they  would 
read,  if  put  in  words. 

L . gQ^ioo +b5— 12  (A*  C*  — T’  Au8,  ^ 2000/)‘  SS-  = 00  A leaf-shedding  tree 

(shedding  leaves  during  cold  season)  120  to  150  feet  high  with  a clean  stem  of  80  to  100  feet 
by  6 to  12  feet  girth,  occurring  all  over  Burma  from  Ava  and  Chittagong  down  to  Tenasserim, 
also  frequent  on  the  Andamans,  up  to  an  elevation  of  2000  feet.  Grows  on  all  formations 
except  on  saline  grounds,  but  grows  best  on  permeable  silicious  standstone. 

E.  4n-8(Jr^°— q (A.  M.  — T.  3000-50000-  SS.  = oo  . 

‘iU ‘±0  ‘t  / O 
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An  evergreen  tree,  80  to  90  feet  high,  with  a clean  stem  of  40  to  45  feet  hy  7 to  8 feet 
girth,  occurring  in  Ava  (but  nowhere  between)  and  from  Martaban  down  to  Tenasserim  (but 
not  on  the  Andamans)  at  elevations  from  3000  to  5000  feet  on  all  formations  except  saline 
ones. 

L»-  on  8?r9^— s (A.  Pr5.  Pa.  z 1500').  SS.  _ Ga.  8.,  Dil.,  All. 

30 — 35  + o — 8 — 

A tree  shedding  its  leaves  during  the  hot  season,  80  to  90  feet  high,  with  a clean  stem  of 
30  to  35  feet  by  6 to  8 feet  girth,  occurring  in  Ava  (frequency  unknown),  very  common  in 
the  Prome  district,  but  rare  in  the  Irrawaddi  district  of  the  Pegu  Zone,  at  elevations  up  to 
1500  feet,  grows  best  on  compact  calcareous  standstone,  but  enters  also  the  alluvium  and 
diluvium. 

The  remaining  remarks  refer  to  timber,  the  more  conspicuous  uses,  etc.  The  weight  of 
a cubic  foot  and  the  breaking  weight  of  the  timber  are  also  occasionally  given  in  a formula, 
□ ' — 59 61 

thus  W.  = 995' pd.*  means,  that  a cubic  foot  of  the  timber  weighs  59  to  61 

Engl,  pounds,  and  its  breaking  weight  is  995  Engl,  pound.  The  last  figure  denotes  the 
weight  required  to  break  a piece  4 feet  long  by  1 inch  square,  laid  on  supports  36  inch, 
apart.  Most  of  this  information  is  taken  from  Dr.  Brandis’  List  of  Burmese  timber  trees 
of  1862.  Major  Beddome’s  information  on  this  subject  refers  only  to  Madras  timber,  and 
cannot,  therefore,  be  introduced  for  Burmese  trees. 

As  regards  the  term  “ tree,”  although  it  may  appear  to  be  quite  clear  at  first  sight,  I ex- 
perienced difficulties  on  several  occasions.  For  instance  Fagraea  racemosa  and  F.  obovata 
are  usually  termed  trees,  but  I should  call  them  “ arboreous  stem-clasping  climbers,”  which 
is  a designation  applicable  also  to  many  kinds  of  Ficus.  I have,  however,  followed  in  these 
eases  the  current  notion  of  foresters,  and  I did  so  also  for  the  reason  because  such  stem-clasping 
trees,  after  they  have  suppressed  the  growth  of  their  supporters,  very  often  become  self- 
supporting  and  grow  up  into  independent  trees.  The  fig-trees  (especially  those  of  the  section 
TJrostigma ) are  independent  trees  in  one  locality,  and  stem-clasping  climbers  in  another. 
These  latter  go  under  the  name  of  epiphytic  ficus  amongst  foresters.  On  the  other  hand, 
many  shrubs,  under  favourable  conditions,  grow  out  iuto  small  trees,  especially  in  damp 
localities  with  rich  soils.  I have  occasionally,  but  not  always,  introduced,  and  in  my  choice  I 
have  selected  the  more  interesting  and  curious  species,  especially  if  they  belonged  to  families 
which  do  not  contain  ordinarily  trees,  as  for  example  Coiupositce,  Acanthacece , etc. 

* I denote  the  cubic  foot  of  unseasoned  timber  by  O',  while  seasoned  one  is  marked  thus 
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Names. 


Remarks. 


Dilleniace^e. 

Dillenia  Inclica,  L.  (D.  speciosa,  Tkbg.  FI. 
Sylv.  Madr.  t.  103.) 

co@l 

Td  pi  u. 


2 Dillenia  pulckerrima,  Kurz 


E. 


@ip£ 

P i u pm. 


3 Dillenia  aurea,  Sm. 


4 Dillenia  parviflora,  Griff. 

Lm  tin  ki  o. 
(Lingyo)  S.  K. 

Dillenia  pilosa,  Roxb. 


6 Dillenia  scabrella,  Roxb. 


15 


-320  +53-s(F-M-T-1000') 


SS  = Si  S.,  Metam.  Moist  upper 
mixed  forests  along  cboungs.  — s. — 
Wood  bard,  brown,  used  occasionally  for 
house-building.  □ 1 = 41  pd. 


Lh 


30  — 40 


5_,0  + 5-0Pr'P‘-M‘-1000’>- 
SS  = Ca  S.  Lot.  Arg. — Eng  and  low 
savannah  and  low  forests,  mixed  dry  F. 

Wood,  hard  and  strong,  used  for  rice  mills. 
□ '=  69  pd. 


Lh 


50  — 60 


10-25  + 5-6  <M‘  - T-  2000  - 
3000 ').  SS  = Metam.  Drier  hill  forests. 


Lh 


60 


ro 


30  -35  + 6-8  <F  M’-T-  - 1 000  ')• 


L1' 


SS  = All.  Si  S.  Metam. 


80  — 90 


Mixed  forests. 


40  -50  + 8-9  (Ai--1000')SS  = 
Si  S.  Upper  mixed  forests. — 1. — 

Wood  greyish,  rather  close-grained  and 
heavy. 


Lh 


10 


^^(O-iooo'). 


Wood  uniformly  brown,  close-grained,  rather 
heavy.  A good  wood,  takes  fine  polish. 


* In  this  list  no  other  citations  of  boohs,  &c.,  are  given,  except  a short  reference  to  the  plates  of  Beddome’s 
“ Flora  Sylvatica”  of  the  Madras  Presidency,  for  brevity  sake  marked  “FI.  Sylv.  Madr.  t.” 


a 

o 

7 

8 

9 

10 

11 

12 

13 

14 

15 

1G 
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Names. 

Remarks. 

Dillenia  pentagyna,  Roxb.  FI.  Sylv.  Madr. 
t.  104. 

0>cS S zim-bi-un. 

Lh  ^ ‘ 11  fP3 M' T 1000  0 

25  — 35  + 6 — 8 [ '* 

SS  = oo  Si  S.  Mixed  forests. — 1. — 
Wood  rather  heavy,  fibrous  but  close-grained 
and  strong,  greyish  brown,  striate. 
Used  for  house  posts  in  house  building. 

w a1  = 48  , 

W = 198  pd' 

Magnoliaceje. 

Talauma  Rabaniana,  Ilf.  et  Th. 

E.  large  tree  (T.) 

Talauma  Candollei,  Bl. 

E.  small  tree  (T.) 

Magnolia  splienocarpa,  Roxb. 

E.  middling  sized  tree  (C.  P‘.) 

Manglietia  insignis,  BL 

ccoo£oocos 

To«ng  s a kd. 

E.  large  tree  (P1.) 

Michelia  Champaca,  L. 

Qf) 

E.  * 21  (M2  T.)  SS  _ Metam.  Ever- 

OOOOS 
Su  ku. 
ools 

San  ga 

green  forests. — s. — 

Wood  rather  heavy,  sapwood  narrow,  grey- 
ish, coarsely  fibrous  ; heartwood  blackish 
brown,  close-grained,  striate,  takes  fine 
polish. 

Illicium  majus,  Ilf.  et  Th, 

E.  (T.  5500  0- 

Anonaceab. 

Bocagea  elliptica,  Ilf.  et  Th. 

E.  large  tree  (T.) 

Alphonsea  ventricosa,  Hf  et  Th. 

L.  large  tree  (C.  An.) 

Alphonsea  lutea,  Hf.  et  Th. 

L.  large  tree  (A.) 

Cananga  odorata,  Hf.  et  Th. 

oos5c« 

Ka  dap  ndm. 

L.  largo  tree  (M  — T.) 

d 

a>  ^ 

s-<  o 

o 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
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Names. 

Kemarks. 

Unona  latifolia,  Iff.  et  Th. 

Lh  - p—  (T.)  Dry  hill  forests. 

Polyalthia  lateriflora,  Bl. 

o8(5coo3a5o£ 

Teip  kowk  pm. 

Lh  99  ("Ps3  M3  1000 'I 

60  — 70  + 6 — 10  [ ' 

SS  = Metam.  Lat.  p.  Evergreen  tropical 
forests. — s. : 1. — 

Wood  white,  turning  yellowish. 

Polyalthia  nitida,  Ilf.  et  Th. 

Small  tree.  (Ps2  M3  — T Z 1000  ' ).  SS.  = 
Metam.,  Si  S.  Evergreen  tropical  forests. 
— s. — 

Polyalthia  Sumatrana  ( Guatteria — Miq.) 

Tree  (T.) 

Polyalthia  macrophylla,  Ilf.  et  Th. 

Tree  and  shrub.  (T  — An3  — 1000  0 SS. 
= chloritic  rocks,  &c.  Evergreen  tropi- 
cal forests. — s. — 

Polyalthia  costata,  Hf.  et  Th. 

Tree  (T.) 

Polyalthia  Jenkinsii,  Hf.  et  Th. 

Ofj  QA 

E-  9 — 15  + 1|  — 2 Z 1000 

= Si  S.  Evergreen  tropical  forests. — s. — 

Polyalthia  suberosa,  Bth.  et  Hf. 

L.  little  tree  (M — T). 

Polyalthia  eerasoides,  Bth.  et  Hf.  FI.  Sylv. 
Madr.  t.  1. 

L.  small  tree.  (Pr.) 

Wood  whitish,  close-grained,  strong. 

Cyathocalyx  Martabanicus,  Hf.  et  Th. 

E-8_320  + 2-3  <M‘  T 1000',. 

SS.  = Metam.  Evergreen  tropical 
forests. — s. — 

Wood  white,  fibrous  but  rather  close-grained, 
perishable. 

Anona  squamosa,  L. 

Lh  little  tree  (A  — Pr5  z 1000 ').  SS  = Ca  S. 
Cult.— 1.— 

Anona  reticulata,  L. 

G23 OSSjO  or  QqO 
Au  m. 

Lu  little  tree  (P1  — T.)  SS  = All. 
Cult. — s. — 

Anona  muricata,  L. 

Little  tree  (T.) 
Cult. — s. — 
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0 . 
o 


31 


32 


33 


34 


35 


36 


Popowia  Helferi,  Hf.  et  Th. 


Goniothalamus  sesquipedalis,  Ilf.  et  Th. 


Goniotlialamus  Griffitkii,  Hf.  et  Tli. 


Oropkea  Brandisii,  Ilf  et  Th. 


Mitrepkora  reticulata,  Hf.  et  Th. 


Mitrepkora  tomentosa,  Hf.  et  Th. 


Mitrepkora  vandseflora,  ICurz 


Remarks. 


Small  tree  (T.) 


E.  tree  (T.) 


E.  small  tree  (P3  — 1000  ) SS  = Si  S.  Ever- 
green tropical  forests. — s. — 


E-  io-2i02+f-ii  <M,-1000'>  ss  = 

Metam.  Evergreen  tropical  forests. — s. — 
Wood  ratker  ligkt,  fibrous  but  close-grained, 
pale  coloured  and  dotted. 


Small  tree  (T.) 


Tree  (C.) 


Lh 


40  — 60 


20  — 25  + 3 — 5 (F  M"  lo00/) 
SS  = Si  S.  Metam.  Evergreen  tropical 
forests — s. — 

Wood  ligkt  brown. 


38 


Miliusa  velutina,  Hf  et  Th.  FI.  Sylv. 
Madr.  t.  37. 

oogoSjo^s 

Tka  bbt  k %. 


IJ 


^-^^(AF-M-TzlOOOO 

SS  = oo  Lat.  p.,  Arg. 

Low  forests  and  lower  mixed  forests,  rarely 
in  tke  upper  ones. — 1. — 

Wood  grey,  soft,  ratker  keavy,  fibrous  but 
close-grained.  Used  for  poles  of  carts 
and  karrows,  yokes,  spear-skafts,  oars,  &c. 
□ = 42  pd. 


39  Miliusa  sclerocarpa,  Kurz. 


40  Pkteantkus  dioicus,  Kurz. 

CaPPARIDEjE. 

41  Oapparis  grandis,  Ileyne. 

col  sob 

Ivo  kwd. 


Lh 


40  — 50 


(M3  — T.  2000 / — 


15  — 35  + 3 — 5 
3000 ')  SS  = Metam.  Uppermixed 
forest. — 1. — 

Wood  ratker  keavy,  fibrous,  close-grained, 
soft,  yellowisk,  turning  brownisk  at  ex- 
posure. 

Small  tree  (C.  T.) 


Lh  small  tree  (Pr.  — 500 ').  SS  = Ca  S. 

Lat.  Dry  forests. — 1. — 

Wood  hard,  close-grained,  keavy  and  dura- 
ble, good  for  burning. 


( i*  ) 


42 


43 


44 


45 


46 


47 


48 


Cratoova  religiosa,  Forst.  FI.  Sylv.  Madr, 
t.  116. 

QCOcS 

Ka  tat. 


Violace.e. 

Alsodeia  longiracemosa,  Kurz.  ( A . racemo- 
sa , Hf.  et  Th.,  non  Mart.) 

qSoooSoS 

Y it  tliflk  pin. 

GjttSobof  s 

Yak  the  pan. 

Bixine;e. 

Cochlospermuin  Gossypium,  l)c.  FI.  Sylv 
Madr.  t.  171. 


Bixa  Orellana,  L.  FI.  Sylv.  Madr.  t.  79. 

c8so£ 

Thi  pm. 

c8co£s 

Tin'  tin. 

Scolopia  Roxburghii,  Clos. 

Flacourtia  Sumatrana,  Planch. 

Flacourtia  cataphracta,  Roxb. 

^§1° 

• Na  yu  e. 


Ltl5-1o+630-6  ^,T-S00')- 

= Ca  S.  Dry  forests. — 1. — 

Wood  very  hard. 


L»  il.  5 + V (W  ~ 1000 0 SS  = Metam. 

Evergreen  tropical  forests. — s. — 

Wood  rather  light,  yellowish  white,  turning 
pale  brown,  fibrous  but  close-grained. 


Lh 


15  — 20 


(Pr2  — 5000- 


6 — 10  + 1—1 
Ca  S.  Dry  forests. — 1. — 

Wood  soft  and  only  fit  for  fire-wood.  Yields 
a gum,  called  in  Hindustan  Kadira,  a 
substitute  for  tragacanth. 


e-9 P — T — 10000  SS 

= All.  Si  S. 

Cult,  and  escaped. 

Sapwood  red,  heart-wood  pale  coloured. 
The  orange-red  pulp  furnishes  the  Ar- 
notto  dye  or  terra  Orellana. 


Small  tree  (T.) 


Small  tree  (T.) 


30  — 50 


(P* 


Ms  — T — 


10—30  + 2 — 5 
3000 ')  SS  = go  Si  S.  Mixed  and  open 
forests. — 1. — 

Wood  rather  heavy,  brown,  close-grained, 
rather  hard  and  brittle,  takes  a fine 
polish. 


( X ) 


49 


Flacourtia  iuermis,  Boxb. 


Lc  (M7 — 10007).  SS  = Metam.  Evergreen 
tropical  forests. — s. — 

Wood  red-brown,  heavy,  rather  hard,  of  a 
somewhat  unequal  fibre,  but  closegrain- 
ed. 


50 


51 


52 


513 


54 


55 


55  b. 


56 


bt 


Flaeourtia  mollis,  Hf.  et  Th. 
Flacourtia  sapida,  Boxb. 

N u yu  e pm. 
Flacourtia  rotundifolia,  Clos. 

Nd  yu  e pin. 


Gynocardia  odorata,  Iioxb. 


Hydnocarpus  castaneus,  Hf  et  Th. 


Hydnocarpus  heterophyllus,  Bt. 

OOQODOd^ 

Km  1 au  so. 


Ryparia  csesia,  Bl. 

PlTTOSPOKEJE. 

Pittosporuin  ferrugineum,  A it. 

PoLTGALE.E. 

Xanthophyllum  fiavescens,  Boxb. 

coSgn 

Tlrit  pi  u. 


Tree  (T.) 


10  — 15  + 2 — 3 ^ ~ Ea 

Dry  forests. — 1. — 


if;  90 

Lh  8~—  12  + i — 1 (An"  - 500 ')  SS  = 
Serpentine.  Mixed  forests. 

Wood  heavy,  brown,  close-grained,  the  heart- 
wood  somewhat  darker.  Takes  a fine 
polish. 


E-  |a~~  jo  +53  ^ 20001).  S8  = 

Metam.  Evergreen  trop.  forests. — s. — 
Wood  light  brown,  striated. 

E.  middlesized  tree  (T.) 

E 40  — 50 p2  

12  — 20  + 3 — 5 ( 1 

1000  ).  SS  = Si  S.  Metam.  Evergreen 
trop.  forests 

Wood  heavy,  strong,  close-grained,  of  short 
fibre,  yellowish  white  turning  light 
brown. 


90 

E.  6~- 8 + 1 - 2 (An'  z 1QQQ/)-  SS  = 
Si  S.  Evergreen  tropical  forests. 


E.  tree  (T.) 


E-  gr_3o+.a— 8 M'  - T - SOOO 

SS  ==  All.  Metam.  Swamp  forests. — s. — 
Wood  rather  heavy,  close-grained,  tolerably 
soft,  yellowish. 


( xi  ) 


( 


£ o 

o 


Names. 


Remarks. 


58 


Xanthophyllum  virens,  Boxb. 


§i 


00 

Tba  p i u. 
(Tliit  pyu)  SK. 


50  — 60 


K 20  — 30  + 4 — -5  F 2000  )' 

SS  = Si  S.  Evergreen  forests. — s. — 
Wood  very  hard  and  useful. 


59 


Xanthophyllum  glaucum,  Wall. 

OjSgll 

Tint  pi  a. 


E. 


40  — 60 


15—30+3  — 5 ^ T An'  50°,j 
SS  = All.  Swamp  forests. — s. — 

Wood  light  but  comparatively  strong,  white 
and  pinkish,  soft,  probably  a valuable 
□ ' = 30  — 38 


wood  for  furniture, 


155  — 179 


pd. 


TAMAE.ISOINK.iE. 

60  Tamarix  Gallica,  L. 

Htpericineje. 

61  Tridesmis  formosa,  Korth. 


E.  small  tree.  (A  — P3  — 0).  SS  = Si 
Aren.  All.  River-banks  and  Tidal  sa- 
vanabs. 

Wood  coarse-grained,  reddish,  good  for  fuel. 


Lh 


on 95 

r-ifi  + i'-2  (An’ - 0)-  ss  = 

Si  S.  Evergreen  tropical  forests. 


62  Tridesmis  pruniflora,  Kurz. 

co  £ qps 

Yin  pi  a. 
(Bay  bya)  SK. 


Lh 


20 95 

6Y=ToWWTWi  M»-T-  10000  SS 


= Lat.  Arg.  Eng  and  Low  forests. — 1. — 
Wood  rather  heavy,  fibrous  but  close- 
grained,  soft,  pale  reddish  brown,  rather 
perishable  and  soon  attacked  by  xylo- 
phages. 


63 


Cratoxylon  neriifolium  ( Hypericum — Wall.)  Lh 


40  — 50 


(C  A3  — P3  M2  — T 


o(gos 

Pe  pi  a. 
(Bay  bya)  SK. 


COD  <5oO  CCDS 
SoHng  ka  le. 


12  — 20  + 2 — 3 

20000-  SS  = oo  Ca  S.  Si  S.  Metam. 

Upper  and  lower  mixed  forests ; dry 
forests. — 1. — 

Wood  rather  heavy,  brown,  close-grained, 
rather  soft.  Used  for  building  purposes, 
ploughs,  handles  of  chisels,  hammers  and 
other  utensils. 


64  Cratoxylon  carneum  ( Hypericum — Wall.  Lh 


30  — 40 


(M3 


T 2000' — 


10-25+2  — 4 
30000.  SS  = Mclam.  Lat.  Hill  Eng 

forests. — 1.  — 

Wood  rather  heavy,  brown  or  pale-brown, 
with  darker  coloured  heart-wood,  fibrous 
but  close-grained,  takes  fine  polish. 


( «i  ) 


, Current 
No. 

Names. 

Remarks. 

GUTTIFF.II/E. 

65 


Garcinia  Mangostana,  L. 


y£saj>(5 

Mm  kop. 


6G 


Garcinia  speciosa,  Wall. 


oqol 

Pa  rd  w a. 


K 15  — 30+3  — 5 Cult^  s' 
Exudes  gamboge  of  inferior  quality. 


E>  20  — 30  + 3 — 5 ^ AqS  ^ 1000  ^ 
SS  — Serpentine  and  chloritic  rocks. 
Evergreen  tropical  forests. — s. — 

Wood  uniformly  reddish  brown,  very 
heavy,  close-grained,  in  quality  equal  to 
the  Andaman  bullet  wood.  Yields  gam- 
boge. 


67 


Garcinia  cornea,  L. 


i 


E-  10--30  +63°-6  (M- - T - 1000'). 
SS  — Metam.  and  Lat.  p.  Evergreen 
tropical  forests. — s. — 

Wood  brown  or  red-brown,  heavy,  of  a coarse 
unequal  fibre,  hard,  rather  close-grained. 
Yields  an  inferior  sort  of  gamboge. 


68 


Garcinia  anomala,  Pi.  el  Tr. 


69 


Garcinia  Merguensis.  Wight . 


E.  (M3  3000  — 60007)  SS  = Metam. 

Damp  and  drier  hill-forests. — s. — 
Sapwood  white,  soft.  Yields  inferior  gam- 
boge. 


E.  tree  (T.) 


70 


Garcinia  cowa,  Roxb. 


ccoocSoocb 

To«ng  tha  le. 


E 


60  — 70 


(0.  r3  M3  — T 


20  — 30  + 5 — 6 
2000  0-  SS  — Si i S.  Metam.  Ever- 
green trop.  and  moister  upper  mixed 
forests. — s. — 

Wood  white,  turning  yellowish,  rather 
heavy,  coarsely  fibrous,  very  perisha- 
ble. Yields  inferior  gamboge.  □ ' — 
42  pd. 


71  Garcinia  Kydia,  Roxb. 

cooocScoab 


T owng  tha  le. 


E. 


50  — 70 


20  — 30+5 


(P2  An.  z 1000'). 


SS  = Si  S.  Evergreen  trop.  and  moister 
upper-mixed  forests. — s. — 

Wood  &c.  as  in  former,  and  most  probably 
only  a variety  of  it. 


d 

g C 

o 

72 

73 

74 

75 

76 

77 

78 

79 


( xiii  ) 


Names. 


Garcinia  succifolia,  Kurz. 


Garcinia  elliptica,  Wall. 

oo^oSccoS 

Tha  n«t  t«M. 

Garcinia  dulcis  ( Xanthochymus — Roxb.) 

QCOoS 

Ma  tau. 


Remarks. 


oa  or. 

E-  10  -15  + 3-4  (pa  M3  - T - 0)  SS 
= All.  Swamp  forests. — s. — 

Wood  wliite,  turning  yellowish  white,  ra- 
ther heavy,  coarsely  fibrous,  very  perish- 
able. Yields  little  and  inferior  gamboge. 


E-IO=40ao+63-5 

SS  = Si  S.  Metam.  Evergreen  tropical 
forests. — s. — 

Wood  soft,  white.  Yields  a superior  quality 
of  gamboge. 


E.  -1A  3rj - ,4.° 7 (An2  — 1000/).  SS 

10  — lo  + 3 — 4 v ' 

— Si  S.  and  chloritic  rocks.  Evergreen 
tropical  forests. — s. — 

Yields  gamboge. 


Garcinia  Roxburghii  (Xanthochymus  picto- 
rius,  Roxb.)  El.  Sylv.  Hadr.  t.  88. 

qqsT 

Md  do. 


E. 


40  — 50 

12  — 20  + 3 — 5 


C A 


P2  M3  z 


4000;).  SS  = Si  S.  Metam.  Evergreen 
tropical  forests. — s. — 1 

Wood  yellowish  white  with  a darker  coloured 
large  heart-wood,  turning  pale  yellowish 
brown,  rather  heavy,  fibrous  but  close- 
grained,  rather  hard.  Yields  gamboge. 


Ochrocarpus  Siamensis  ( Calysaccion 
mensc.  Miq.) 

oocoS 


Sia-  E. 


2--t  25  (Pr.  Ml  — 00-  SS  = Lat. ; 
Ca  S.  Dry  and  Eng  forests. 


Td  la  p*. 


Calophyllum  spectabile,  Willd. 

of  SCO  OOD 
Pan  td  kd. 


E-  25-- 30  +^Cr-A“,-1°00O. 

SS  — chloritic  and  serpontine  rocks. 
Evergreen  tropical  forests. — s. — 

Wood  reddish  brown,  heavy  and  rather 
close-grained.  Good  for  masts,  spars,  &c. 


Calophyllum  amoenum,  Wall. 


E.  tree  (T.) 


Calophyllum  polyanthum,  Wall. 


40  — 50 


E.  f 1 f (M2  3000  — 6000'). 

lo  — 30  + 3 — o v ' 

SS  = Metam.  Moister  hill  forests. — s. — 


Current 


( xiv  ) 


O 

£ 


Names. 


80  | Calophyllum  inophyllum,  L. 

qgoerS 

Poug  m ak. 
(Pong-xiyet)  S.  K. 


Mesua  ferrea,  L. 


o|coT 

Gdu  gait. 
(Gaugo)  S.  K. 


82  | Mesua  nervosa,  Planch. 


83 


T E RN  STRCEMIACE  M, 
Anneslea  fragrans,  Wall. 


84  Anneslea  monticola,  Kurz 


85  | Ternstroomia  Japonica,  S.  Z. 


80  I Ternstrcemia  Penaugiana,  Ckoin, 


Remarks. 


E. 


50  — 60 


(T  — An8  — 0).  SS 


25  — 30  + 6 — 14 
= Aren.  Beach  jungles. — 1. — 

Wood  reddish  brown,  broadly  striate,  rather 
close-grained,  heavy,  n'  = 39pd.  Good 
for  mats,  spars,  railway-sleepers,  machi- 
nery, &c. 


E-  20^0 ^=7(OT-An‘-I0«0/). 

SS  = Metam.  Si  S.  Evergreen  tropical 
forests. — s. — 

Wood  reddish  brown,  the  sap-wood  of  lighter 
colour,  close-grained,  very  heavy,  hard, 
much  resembling  Andaman  bullet  wood. 
□ ' = 69  ft.  Suitable  for  machinery, 
railway  sleepers,  also  for  carpentry ; used 
chiefly  for  helves  and  handles  of  tool, 
gun-sticks,  &c. 


E.  tree  (T.) 


E. 


25  — 30 


10_15-M}-2<M,-TZ2000,>- 
SS  — Lat.  Eng  and  hill  Eng  forests. 

Wood  pale-brown,  rather  heavy,  close-grain- 
ed, of  a short  fibre,  hard  and  rather  brit- 
tle. 


E. 


50  — 60 


15  — 25  +4  — 6 ^ 4000  '000/)- 

SS  = Metam.  Drier  hill  and  pine  forests. 


E. 


iCT +T=7  (M>  4000  -7000')- 

SS  = Metam.  Damp  and  drier  hill- 
forests. — s. — 


E.  ; 


50  — 80 


30  — 40  + 6 — 7 * 1 An'  SS 

= Si  S.,  Serpentine  and  chloritio  rocks. 
Evergreen  tropical  forests. — s. — 


( XV  ) 


a 

2 ° 


Names. 


Remarks. 


87 


88 


Adinandra  dasyantha,  Korth. 


Eurya  Japonioa,  Thbg. ; FI.  Sylv.  Madr.  t.  92. 

COOO(SoDaSooS 

Towng  lffk  p«k. 


E. 


E, 


30  — 40 


(Pi2  — T — 0).  SS  = 


15-20+2  — 4 
Lat.  Arg.  Low  and  Eng  forests. — 1. 


15  — 25 


(Toung  lepet)  S.  K. 


3_6  + l — -yl  (M‘  4000  “ 7000 ')• 
SS  ==  Metam.  Drier  hill  forests. — 1. — 
Wood  light,  pinkish-brown. 


89  Eurya  Chinensis,  R.  Br. 


E. 


20  — 25 


8 — 10  + 1J  - 

SS  — Metam. 
forests. — 1. — 


-2  (Ms  6000  — 7200'). 
Drier  hill  and  pine 


90  Eurya  serrata,  Bl. 

cooocScooSooS 

Toang  lak  p«k. 
(Toung  lepet)  S.  K. 


E 


30  — 40 


(P'M3  — Tz  20000. 


10  — 18  + 2 — 3 
SS  = Metam.  Lat.  p.  Tropical  evergreen 
forests. — s. — 

Wood  heavy,  red-brown,  close-grained,  and 
brittle. 


91  Saurauja  Punduana,  Wall. 


E-  8^-15  1 4-^1 (M'  2000  7 30°0/)- 

SS  = Metam.  Evergreen  tropical  forests 
and  damp  hill-forests. — s. — 

Wood  soft,  white. 


92  Saurauja  Roxburghii,  Wall. 


Saurauja  macro tricha,  Kurz. 


E. 


30  — 40 


(M*  — T.  2000  — 


10  — 20  + 3 — 4 
6000 ').  SS  — Metam.  Damp  hill-forests 
and  tropical  evergreen  forests. — s. — ■ 
Wood  white,  soft 


Tree  (A?). 


94  Schima  Noronhae,  Rivdt. 

Pan  ma. 

ooScps 

Thit  ya. 


E. 


60  — 70 


3«_50+6-8(C-A-M‘-T-1500- 
4000 ;).  SS  = Metam.  Lat.  Drier  hill 
and  hill  Eng  forests. — 1. — 


Current 


C xvi  ) 


o 


Names. 


Remarks. 


95  Sckirna  monticola,  Kurz. 


96  Sckima  oblata,  Kurz. 


E.  7 


15  — 25 


(M8  6000  — 72000-  SS 


3 _ 8 + 2 — 3 

= Metam.  Drier  kill- forests. — 1. — 


B-  30^TO-8(P'M,-T'  ^3000,)- 

SS  = Metam.  Lat.  p.  Open  forests,  kill- 
Eng  and  pine  forests. — 1. — 

Wood  light  brown. 


97  Pyrenaria  serrata,  Bl. 


E.  small  tree  (T.) 


98  Pyrenaria  camelliceflora,  Kurz. 


E. 


25  — 30 


8-15  + 2-8  (M‘  2500  - 5000')- 
SS  = Metam.  Drier  kill  and  pin  e forests. 


99  Pyrenaria  dioSpyricarpa,  Kurz. 


Camellia  assimilis,  ? Champ. 


101 


102 


103 


DirTEROCARPE.E. 
Anisoptera  odorata,  Kurz. 


Anisoptera  glabra,  Kurz. 

oocSoocq 

Thm  k«  tn. 

Dipterocarpus  tuberculatus,  lloxl. 

3q£o£ 


In  pm. 

(Eng  or  Em)  S.  K. 


E. 


15  — 25 


(M2.  6000  — 72000-  SS 


3 — 8 + 2 — 3 

= Metam.  Drier  kill-forests. — s. — 


1 O IK 

E.  v----,-.— v (M2.  3500  — 4000 ').  SS  = 
5 — 6 + 1 v 7 

Metam.  Damp  and  drier  kill-forests. 
Wood  soft,  white. 


Lh  20__30  ) 


E. 


100  — 120 


(P3  — M3  — 0). 
60  — 70  + 10  — 12  1 ; 

SS  = Si  S,  Metam.  Evergreen  tropical 

forests. — s : 1. — 


L1 


70  — 80 


(A  Pr5  P6  M5  — T 


40  — 50  + 8 — 10 
Z 2500 7).  SS  = Lat.  Arg.  Ca  S.  Open 
chiefly  Eng  forests  ; also  dry  forests. — 
1.— 

Wood  brown,  with  darker  coloured  heart- 
wood,  rather  liefivy,  loose-grained.  O'  = 
55  pd.  Timber  much  esteemed  by  Bur- 
mans,  and  used  for  house-posts,  canoes, 
planking,  &c.  Yields  no  wood-oil,  but 
the  branches  exude  a clear  yellow  resin. 


( xvii  ) 


104 


105 


106 


107 


108 


Dipterocarpus  laevis,  JIam. 


Dipterocarpus  Hasseltii,  BL 


Dipterocarpus  turbinatus,  Gcertn. 


Dipterocarpus  obtusifolius.  Teysm. 

OOg)£oq<S 

K a m in  kok. 
Dipterocarpus  pilosus,  Itoxb. 


100  — 150 


“ 70  — 120  + 20  + 25  Al'2  P* 

T — 1000 ').  SS  = Metam.  Si  S.  Ever- 
green tropical  forests. — s : 1. — 

Wood  brown,  very  liable  to  decay,  and 
therefore  little  used  except  for  rafters 
and  planks.  It  is  said  to  shrink  very 
much,  and  to  last  only  for  about  2 years. 
Yields  a superior  quality  of  wood-oil  in 
large  quantity,  and  also  exudes  a dirty 
brown  resin. 


Lofty  tree  (T  — An.)  SS  = Si  S.  Moist 
and  tropical  forests.- — s : 1. — 


150  — 200 


“ 90  — 120  + 15  — 20  (G  Ar'  Ps  M 
T — 0).  SS  = Metam.  Si  S.  Ever- 
green tropical  forests. — s : 1. — 

Wood  brown,  the  narrow  sapwood  is  of  a pale 
colour, heavy,  and  rather  close-grained.  □ 1 
= 55  pd.  Takes  a fine  polish,  and  is  used 
for  house-building,  house-posts,  canoes, 
planking,  &c.  Yields  plenty  of  wood-oil. 


Lh 


70  — 80 


(Pr3  M3  Z 2000  ).  SS 


40  — 50  + 8 — 10 
= Lat.  Aren.  Eng  and  hill  Eng  forests. 

Wood  brown,  of  the  quality  of  that  of  eng. 


Lh 


80  — 100 


(Ar2  M2  — T — 1000/). 


= Si  S.  Metam.  Evergreen  tropical 
forests. — s : 1. — 


109 


Dipterocarpus  alatus,  JRoxb. 


oogfgu 

K a ui  in  pj  u. 


150  — 200 


90  — 120  + 15  — 2-  *Ar  I>3  T 

— 0;).  SS  = Si  S.  Metam.  Evergreen 
tropical  and  moister  upper  mixed  forests. 
— s : 1. — 


Wood  dark-brown,  heavy,  fibrous,  and  rather 
close-grained ; the  sap-wood  is  coarse,  of  a 
greyish-brown  color,  and  very  liable  to 
decay.  □ ' = 38  pd.  Of  little  use,  but 
employed  in  house-building,  especially 
for  posts  and  in-door  work  ; when  ex- 
posed to  wet  it  soon  decays.  Canoes  made 
of  it  last  only  3 to  4 years.  Yields 
' plenty  of  good  wood-oil  and  exudes  a dirty 

brown  resin. 


go 

Q 

110 

111 

112 

113 

114 

115 

116 

117 

« 

118 


( xviii  ) 


Dipterocarpus  insignis,  Thw. 


Dipterocarpus  incanus,  Roxb. 


Dipterocarpus  costatus,  Gcertn. 


L>* 


100  — 150 


90  — 100  + 15  — 16  SS 

Si  S.  Moister  upper  mixed  forests,  and 
evergreen  tropical  forests. — s : 1. — 

Wood  yellowish  grey,  rather  coarsely  fibrous, 
close-grained,  and  rather  heavy. 


Large  tree  (C.)  Yields,  according  to  Rox- 
burgh, the  largest  proportion  of  best 
wood-oil. 


Tree  (C.)  Yields  wood-oil. 


Dipterocarpus  angustifolius,  W.  A. 


Tree  (C.)  Yields  wood-oil. 


Dipterocarpus  gonopterus,  Turcz. 


Parashorea  stellata,  Kurz. 

oocSooo^l 

Thin  k a t u. 

Shorea  obtusa,  Wall. 

oo8cps 

Tbit  yd. 

(Phtya  or  Theya.)  S.  K. 


Shorea  robusta,  Gcertn. 

PL  Sylv.  Madr.  t.  4. 


Lh — — fM3—  T — 2500 /l 

12  _ 20  + 3 — 4 1 >' 

SS  = Lat.  Metam.  Hill  Eng  forests, 
ion 1 50 

E-  80  - 90  + 9 -15  <Ps’  M‘  - 1500'>- 
SS  — Metam.  Si  S.  Evergreen  tropical 
forests. — s : 1. — 

Sap-wood,  light  brown. 

7A 00 

Lh  — — ( A Pr4  P3  M3 T 

40  — 50  + 6 — 7 1 

2000 ;).  SS  = 00  not  p.  Lat.  Open 
forests  and  hill  Eng  forests. — 1. — 

Wood  brown,  nebulous,  rather  coarse  and 
light,  loose-grained.  □ ' — 57  pd.  Value 
of  timber  equal  to  that  of  Eng,  excellent 
for  tool-handles  and  planes,  used  also 
for  canoes,  &c.  Yields  a white  resin. 

Lh  (A?)  — 1.— 

Wood  heavy,  greyish  dark-brown,  close- 
grained,  hard  ; the  sap-wood  of  a some- 
what paler  colour,  takes  fine  polish,  hr.  w. 
1308-1319  pd.  The  sal  is  in  India  the 
most  valued  timber,  and  is  used  for  beams 
of  gun-carriages,  all  parts  of  carts,  hand- 
spikes, perches  of  waggons,  poles  &e. 
Unequalled  for  railway  sleepers,  and  valu- 
able for  engineering,  ship  and  house- 
building. Yields  abundantly  resin  or 
dammar. 


Shorea  nervosa,  Kars. 


Tree  (T)  Yields  a pellucid  yellowish  resin. 


C xix  ) 


119 


120 


121 


122 


123 


124 


Shorea  floribunda,  Karz. 

{Hopea-  Wall.  Cat.  964.) 


Pentacme  Siamensis,  Kurz. 

/n  jm. 


Hopea  odorata,  Roxb. 

oocSoo^s 

Thin  kan 

cooocS^ 

Kowng  mw. 


Hopea  scaphula,  Roxb. 


Hopea  gratissima,  Wall. 


Hopea  Grriffithii,  Kurz. 


Tree  (T.) 


Lh 


60  — 80 


(A  Pr5  P3  M4  — T 


40  — 50  + 5 — T 
— 1000').  SS  = Ca  S.  Lat.  Aren.  Open 
and  dry  forests. — 1. — 

Wood  dark  or  reddish  brown,  tough  and 
hard,  close-grained,  very  heavy.  □ 1 = 
55  pd.  Said  to  be  as  durable  as  teak, 
and  used  in  house-building,  for  bows  and 
for  a variety  of  other  purposes.  Yields 
a red  resin. 


E. 


100  — 120 


-=  (C.  Ar2  P3  M3  — 


40  — 80  4-  10  — : 15 
T — 1000'').  SS  = Si  S.  Metam.  Ever- 
green tropical  and  moister  upper  mixed 
forests. — s. — 

Wood  brown,  heavy  and  close-grained, 
n '=4fi 

W = — goo — P^*  Especially  in  use  for 

canoes  and  boats  ; prized  for  cart-wheels. 
Boats  constructed  of  thiugan,  said  to  last 
for  more  than  20  years.  Yields  a yellow 
resin. 


Large  tree  (C  — Ar.)  Used  for  making 
canoes. 


Tree  (T.) 
Tree  (T  ) 


125 


Yatica  lancesefolia,  Bl. 


126 


Malvaceae. 
Kydia  calycina,  Roxb. 

§oq°6 

Dw«  bot. 


ooccooc[iiooS[ 

K d lo  po  or  t a po. 


Middle  sized  tree  (0.)  The  tshua  or  tshowa, 
the  product  of  this  tree,  is  a strong  smel- 
ling amber-coloured  resin  (gum  auime), 
used  by  Brahmans  in  their  temples 
under  the  name  of  ghund. 


L"  8 — 20  + 3 — 4 (rr’ P - M*  - 1000/, 

SS  = Ca  8.,  Si  S.,  Metam.  Dry  and 
mixed  forests. — s x 1. — 

Wood  white,  straight-grained,  good  for 
house-building.’  The  liber  yields  fibre. 
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d 
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Names. 


Remarks. 


127 


128 


129 


Hibiscus  tiliaceus,  L. 

0060S 

Thm  pin. 
(Thimban)  S.  K. 

Hibiscus  vulpinus,  Rwdt. 

S 

Yu  ak  wan. 


Thespesia  populnea,  Corr. 

FI.  Sylv.  Madr.  t.  63. 


130  Bombax  Malabarica,  Be. 

FI.  Sylv.  Madr.  t.  82. 


<x>o5o§iic8g>>l 

Lflk  pan  or  Ti  dat. 
(Lepan  or  didu)  S.  K. 


E. 


25  — 30 


(0*  — T An4  — 0). 


6 — 10  + 2 — 3 
SS  = Sal.  Tidal  and  beach  forests. 

The  liber  yields  a strong  fibre  for  cordage. 


E. 


30  — 50 


(C  Ar8  F M3  T — 


15  — 30  + 3 — 5 
1000/).  SS  = Metam.  Si  S.  Evergreen 
tropical  forests. — s. — 

Wood  white,  turning  pale-brown,  rather 
heavy,  fibrous  but  close-grained,  soft. 
Might  be  used  for  house-posts  and  for 
other  in-door  house-building  purposes. 
The  liber  yields  a strong  fibre  for  cordage. 


E. 


30  — 35 


(C4  — TAn4  — 0).  SS 


3 _ 6 + 3 — 4 
= Sal.  Tidal  and  beach  jungles. — 1. — 
Wood  pale  reddish-brown  to  brown,  even- 
grained, strong,  hard,  and  durable.  Used 
for  cart-wheels,  spokes,  &c.,  and  is  good 
for  furniture,  carpentry,  &c.  The  liber 
yields  a strong  fibre  for  cordage. 


L' 


60  — 80 


(C3  A4  — T An4  — 


40  — 50  + 12  — 15 
3000/).  SS  = oo  also  Sal  Si  S.  Leaf- 
shedding  forests. — 1. — 

Wood  white,  turning  yellowish  white,  very 
light,  coarse  fibrous,  loose-grained,  brittle, 
very  perishable,  takes  no  polish.  □ / — 
28  pd.  Used  for  coffins;  in  India  for  light 
packing-boxes  and  fisherman’s  floats. 
Cotton  of  seeds  used  for  stuffing  pillows. 
Yields  the  brown  muchi-ras  resin. 


131  Bombax  insignis  Wall. 


132 


133 


Eriodendron  orientale,  Stead. 


Durio  zibethinus,  L. 

Da  yin. 


L" 


60  — 100 


40  — 60  + 12  — 16 
3000/).  SS  = Si  S. 
forests. — 1. — 

Wood  as  in  former  species. 


(A  Tr3  — T — 
Upper  mixed 


L' 


1 ^ (T  cu]t  \ 

40  _ 60  + 10  — 12  1 ''' 

Wood  light,  good  for  toys.  The  cotton  of 
seeds  used  in  the  same  way  as  that  of 
Bombax.  Gives  also  a resin. 


E. 


40  — 60 


18  — 30  + 4 — 8 


(M  cult.  — T wild  ?). 


( xxi  ) 


134 


Sterculiace.t:. 
Sterculia  foetida,  L. 


Lh 


80  — 90 


40  — 50  + 8 — 10 


(Pr8  P3 


M2 


cccySgn 

L i o p i u. 


cooQo 

So  pi  a. 

(Shaw  pyu)  S.  K. 


2000 ').  SS  = Si  S.}  Ca  S.  Upper  mixed 
forests. — 1. — 

Wood  yellowish,  very  light,  coarsely  fibrous, 
and  rather  loose-grained,  polish  indiffer- 
ent. Liber  furnishes  fibre.  Exudes  gum. 
resembling  tragacanth. 


135 


Sterculia  urens,  Eoxb. 


Lh- — — CP3  M2  — T — 3000  0. 

40  — 50  + 5 — 8 K ’ 

SS  = Si  S.,  Metam.  Upper  mixed  forests. 

Wood  soft,  spongy,  loose-grained,  and  worth- 
less. □ ' = 33  pd.  Yields  a gum  re- 
sembling tragacanth.  Liber  furnishes 
fibre. 


136 


Sterculia  versicolor,  Wall. 


L*  -y-  (A.) 


137 


Sterculia  villosa,  Eoxb. 


I/~h 


60 


ro 


(A  Pr3  — T An2  — 
Si  S.  Upper 


40  — 45  + 4 — 6 
2000').  SS  = Metam. 
mixed  forests. — 1. — 

Wood  soft,  reddish,  fibrous.  The  liber  is 
made  most  readily  into  very  strong  and 
durable  ropes  and  is  extensively  used 
as  such  by  Burmese  mahouts,  &c. 
Exudes  gum. 


138 


Sterculia  ornata,  Wall. 


cccyScfl 

L i o w a. 
(Shaw  wa)  S.  K. 


L"  25-40  3=1 (P‘ M*  T 3000 '). 
SS  = Si  S.,  Ca  S.,  Metam.  Evergreen 
forests,  occasionally  in  hill  dry  forests. 

Wood  white,  soft,  fibrous.  Liber  very  strong, 
and  used  as  above.  Exudes  gum. 


139 


Sterculia  fulgens,  Wall. 


Lh  (A.  T.). 


140 


Sterculia  colorata,  Eoxb. 


ooScccyS 
Wak  \i  o. 
(Wet  shaw)  S.  K,. 


Lh  30  pr* ip  ^n3 

U 10  — 25  + 3 — 4 ^ 1 1 

3000 ')  SS  = co.  Leaf-shedding  forests. 

Liber  yields  fibre. 
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141  Sterculia  scapkigera,  Wall. 

c8s(3|[93(5 

Till  pi  u pin 


145 


146 


147 


148 


149 


Lh 


90  — 120 


(PM-  T — 1000'). 


142  Sterculia  longifolia,  Vent. 


143  Sterculia  angustifolia,  Roxb. 


144  Sterculia  campanulata,  Wall. 


Sterculia  parviflora,  Roxb. 

Sterculia  alata,  Roxb. 

(St.  Hay  nil,  Redd.  FI.  Sylv.  Madr.  t.  230). 

cccS^S 

Lrtk  kop. 

(Let-kkok)  S.  K. 

Ileritiera  littoralis,  Dry. 

ocScooSoo^s 

Pin  1 e kd  nd  so. 

Heritiera  minor,  Lamlt. 


Ileritiera  macropkylla,  Wall. 


50  — 70  + 6—10 
SS  = Metam.,  Si  S.,  Lat.  p.  Evergreen 
tropical  forests  and  moister  upper  mixed 
forests. — 1. — 

Wood  wkite,  ratker  ligkt,  coarsely  fibrous, 
loose-grained,  perishable.  Liber  yields 
fibre. 


Small  tree  (T  P) 


Middle-sized  tree  (T.) 


L> 


100  — 120 


(P°_M3  — 1000'). 


80  — 90  + 6 — 8 
SS  = Si  S.,  Metam.  Evergreen  tropi- 
cal forests. — s : 1. — 

Wood  wkite,  coarsely  fibrous  and  ratker 
loose  but  straigkt-grained,  soft,  very  ligkt 
and  perishable,  takes  polish.  Exudes  a 
gum  resembling  tragacantk. 


,20  — 25 

? • 


(An2  — O'). 


L-  6oj07u  + g0-io  (C.  r-  M-  - r An*  - 

1000').  SS  = Metam.  Si  S.  Evergreen 
tropical  forests. — s : 1. — 

Wood  wkite,  turning  yellowish  wkite,  ratker 
ligkt,  coarsely  fibrous,  perishable. 


E. 


20  — 30 


C1 


T — An1  — O'). 


4 — 6 + 4 — 0 
SS  = Sal.  Tidal  forests. — 1. — 

Wood  brown,  ratker  ligkt,  and  loose- 
grained. 


E. 


30  — 40 


(C1  Ar‘ 


T An4 


15  — 20  + 4 — 6 
— O').  SS  = Sal.  Tidal  forests. — 1. — 
Wood  brown,  strong,  tough  and  durable. 

W = — i3i 2 — Used  for  boats,  piles 

of  bridges,  kouso  posts,  rafters,  &o. 


E.  (M.) 


-4-3 

0 . 

O 

150 

151 

152 

153 

154 

155 

156 

157 
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Names. 


Pterospermum  semisagittatum,  Iioxb. 

^QoqjhocS 

Nd  ki  e pm. 

Pterospermum  acerifolium,  Willd. 

ccooSoaSo^s 

Towng  p«k  w tin. 


Pterospermum  aceroides,  Wall. 


Pterospermum  fuscum,  Kortli. 


Pterospermum  lancesefolium,  Roxb. 

Pterospermum  suberifolium,  Lank. 

Eriolama  Candollei,  Wall. 

S% 

or 

D u d m 

3^> 

Dwa  ne 

Melocbia  Indica,  ( Visenia-Houtt .) 

Leptonychia  beteroclita,  Kurz. 

(L.  moacurroideSy  Redd.  Fl.  Sylv.  Madr. 

t.  114.) 


Remarks. 


fjo 

E'  2C^3D+3-6(AC,1?‘-T-2000')- 
SS  = go  Si  S.  Leaf  shedding,  rarely 
evergreen  forests. — s X 1. — 

Wood  brown,  close  grained,  heavy. 

R 20^402.r+63-4<A  P‘  - T - 3000'>- 

SS  = Metam.  Si  S.  Ca  S.  Evergreen 
tropical  and  moister  upper  mixed  forests. 

Wood  brown,  rather  heavy,  coarsely  fibrous, 
strong,  takes  a fine  polish. 

E-  5oy^T^4<M-TAn--1000  )- 
SS  = Si  S.,  Metam.  Evergreen  tropi- 
cal forests. — s. — 

Wood  exactly  as  that  of  above. 

SS 

= Metam.  Evergreen  tropical  forests. 

Wood  red-brown,  rather  heavy,  coarsely 
fibrous,  rather  close  grained,  perishable. 

E(C.) 

Wood  strong,  close  grained. 

E (T  ?) 

^n|-=^?-r  y-g-wooo 

SS  = Si  S.,  Metam.,  All.  Mixed  forests. 

Sap-wood  pale-brown,  the  heart  wood  of  a 
beautiful  brick-red  colour,  close  grained, 
tough  and  elastic.  □ ' = 47  pd.  Used 
for  gun-stocks,  paddles  and  rice-pounders. 

E-6_1oTT _ 2 (PM- T-  10000. 

Evergreen  tropical  forests. — s. — 

E.  small  tree  (T.) 


•+J 

a 

£ © 

o 

158 

159 

160 

161 

162 

163 

164 

165 


( xxiv  ) 


Names. 

Remarks. 

Guazuma  tomentosa,  II.  B.  K. 

FI.  Sylv.  Madr.  t.  107. 

L-  10  — 30  + 2 — 5 (T'  Cult'  ~ 0 
Wood  brown  or  light-brown,  light  and  loose 
grained,  streaked,  coarsely  fibrous.  Good 
for  furniture,  packing  cases,  &c.  The 
young  bark  abounds  in  mucilage  used  in 
Mauritius  for  clarifying  sugar. 

Tiliaceje. 
Brownlowia  peltata,  Bth. 

Small  tree  (T.)  SS  = Sal. 

Brownlowia  elata,  Boxh. 

E.  p + i_  (C  T.)  SS  = Sal.  Tidal  forests. 

Brownlowia  lanceolata,  Bth. 

9*5  “1*5 

E-8-10  + 2-3(At’FT  °>  SS‘ 

= Sal.  Tidal  and  mangrove  forests. 

Pentace  Birmanica,  Kurz. 

Lh  ^ 1Q0  — 120  (P3  — M2  — T — 

ooooSols 

K«  tint  kd. 

1000;).  SS  = Si  S.,  Metam.  Ever- 
green tropical  forests. — s : 1. — 

Wood  white,  turning  red-hrown  by  exposure 
to  air,  the  rather  heavy,  close  grained, 
heart  wood  red.  Used  for  boats,  &c. 
Yields  a red  resin. 

Berrya  mollis,  Wall. 

L%0--35  + o-7  (FM,50°- 2600 ')■ 

ooSo^s 

Be  wdn. 
(Pet  won)  S K. 

SS  = Metam.,  Si  S.  Hill  Eng  forests 
and  drier  upper  mixed  forests. — 1. — 
Wood  red-brown.  □/=  56-62  pd.  Much 
priced  for  axles,  cart  poles  and  ploughs, 
also  for  spear  handles. 

Grewia  microcos,  L. 

E.  i(>  ~~  ',0  (CAP4  T 

10  — 25  + 4 — 5 1 1 

(tjoScp 
M/  ai  y a. 
(Mya-ya)  S.  K 

1000 /).  SS  = oo  Lat.  p.  Moist  forests, 
lower  mixed  and  swamp  forests. — sxl. — 
Wood  not  used.  □ ' = 51  pd. 

Grewia  calophylla,  Kurz. 

8 — 15  + 2 — 2^An  0 SS  ~ 

Si  S.  Moist  forests. — s.- — 

Wood  yellowish-grey,  with  a darker  coloured 
heart  wood,  rather  coarsely  fibrous,  light. 

( XXV  ) 


166 


167 


168 


169 


Grewia  laevigata,  Vhl. 


Grewia  Asiatica,  L. 

Grewia  elastica,  Roi/le. 

oScOQG\S 

Pm  t a jo. 

Ecliinocarpus  sigun,  Bl. 


170  Echinocarpus  sterculiaceus,  Bth. 


171 


172 


Elaeocarpus  Grifiithii,  Kurz 


Elaeocarpus  obtusus,  Bl. 


173 


174 


175 


176 


Elaeocarpus  grandifolius,  Kurz. 


Elaeocarpus  bracteatus,  Kurz. 


Elaeocarpus  simplex,  Kurz. 


Elaeocarpus  grandiflorus,  S/n. 


E 20 — (C  Ar2  P3  T — 

6 — 10  + 1 — lj  ^ r 1 

10000.  SS  = Si  s.]  All.  Mixed  espe- 
cially upper  mixed  forests. 

Wood  white,  turning  yellowish  white,  and 
brownish,  rather  heavy,  fibrous  but  close- 
graiued,  soft. 


Lh  small  tree  (A  ?). 


05 on 

Lh  8-15  + 2-3  (C  F ~ M2  1000  ~ 
2000 0-  SS  = Si  S.,  Metam.  Upper 
mixed  forests. — 1. — 


Lh  large  tree  (T.) 


Lh  large  tree  (M'  — T 3000  — 5000'). 
Pine  forests. — 1. — 


E.  small  tree  (T). 


E-  is-as/e^st0-1’8-^-1000')- 
SS  = Si  S. ; Metam.  Evergreen  tropi- 
cal forests. — s. — 

Wood  whitish,  turning  yellowish  white,  ra- 
ther light,  close-grained,  soft,  very  pe- 
rishable. 


E. 


— — fp2  H-T  / 1000 ') 

10  — 20  + 4 — 5 ^ ^ '• 

SS  = Si  S.,  Metam.  Evergreen  tropical 

forests. — s. — 

Wood  white,  soft. 


E.  large  tree  (M  — T). 


E.  tree  (T.) 


E. 


30  — 40 


(M2 — 1000').  SS  = 


10  — 20  + 4 — 5 
Metam.  Evergreen  tropical  forests. — s.- 
Wood  white,  soft. 


Current 
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178 


179 


180 


181 


Elteocarpus  floribundus,  Bl. 


Eloeocarpus  pkotinisefolius,  Hook  Sf  Am. 


Eleeocarpus  Wallichii  ( E . loncjfolius,  Wall.) 
"Wa  so  pan. 

oogq$o£ 

Ba-maw-pin. 

Elceoearpns  Ganitrus,  Roxb. 

Elseocarpus  lacunosus,  Wall. 

0^00  cooS 

Boo  ta  lek. 


182  Elseocarpus  robustus,  Roxb. 

coooo^oqi^S; 

Tau  met  kt. 

183  Elmocarpus  stipularis,  Bl. 


E. 


10^W+^3 -^5  (c  M’  — T Z SO00'). 
SS  = Metam.  Evergreen  tropical  forests. 


E. 


25  — 30 


6 — 10+2  — 4 
All.  Swamp-forests. — s. 


(Pi2— M— 00-  SS  = 


E-  30  -038  +730-  6 (rM-1000/>-  SS 
= Metam.,  Lat.,  Si  S.  Moist  and  low 
forests. 


Large  tree  (C.) 


184 


185 


186 


187 


Line.®. 

Erytkroxylon  Kuntkianum,  ( Scthia - Wall.) 


Erytbroxylon  monogynum,  Roxb. 


Erytkroxylon  cuneatum  (Fiats  cuneata 
Wall.  Cat.  4534.  E.  Burmanicum,  Griff.) 

MALPIGHIACEiE. 

Hiptago  arborea,  Kurz. 

GOOD  £ Q OOOO^ : 

Towng  s«  ka  pan. 


E. 


40  — 50 


E. 


10  — 20  + 3 — 4 (Ei  M T z 10007)- 

SS  = Metam.,  Si  S.  Evergreen  tropical 
forests. — s. — 


20  — 30 


8_l2+1_^l(M-TAn-Z1000'). 

SS  = Metam.,  Chloritic  rocks  and  serpen- 
tine. Evergreen  tropical  forests. — s. — 


Large  tree  (M  — T.) 


20  — 30 


4_10  + 2 — 3 (M*  6000  ~ 7200  0. 

SS  — Metam.  Drier  kill-forests. — 1. — 


Lh  small  tree  (P  ?). 


E ? small  tree  (T.) 


1 5 on 

Lh  3~—  6 + 1 — 2 (IV  Z 3200 '•)  SS  = 
Lat.  Ca  8.  Dry  and  opon  forests,  espe- 
cially kill  dry  forests. — 1. — 
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Geraniace,e. 

188  Averrkoa  Carambola,  L. 

cootSscps 

Sowng  yd. 

189  Averrkoa  Bilimbi,  Willd. 

FI.  Sylv.  Madr.  t.  117. 

CODcSsGpS 
Swng  zd. 

Rtjtace.e. 

190  Evodia  tripbylla,  DC. 

191  Zantkoxylon  Budrunga,  DC. 

OC|^>£s 
Md  yd  m'n. 


192  Acronychia  pedunculata,  Miq. 


193  Glycosmis  citrifolia  Ldr. 


194  Micromelum  pubescens,  Bl. 

COjXtcSt^ 
Td  n i m bo. 


195  Limonia  acidissima,  L. 


oSoDCpG^ 
TM  bd  rd  zd. 


E. 


8^0-+ <P  M - T - ®0- 

Cultivated  only. 

Wood  dark- brown. 


O I A 

E.  — p ■ (P  — T — O').  Seldom  culti- 

vated. 


Tree  (T.) 


L>* 


50  — 60 


18  — 30  + 5 — 6 (C  ^ T 1000 ')• 
SS  = Si  S.,  Metam.  Evergreen  tropi- 
cal and  moister  upper  mixed  forests. 
— s x 1. — 

Wood  white,  but  by  exposure  soon  turns 
yellow  with  a silvery  lustre ; rather 
heavy,  close-grained,  soft. 


E. 


1 A OK 

3—  8V-ilr-2<crAn’-0/)-  ss  = 

Si  S.  Tropical  forests. 


E 


<c  p’ M’  - T Au-  - 
1000 ').  S.  S.  = Metam.  Si  S.,  &o. 

Evergreen  tropical  forests. 

Wood  yellowish  white,  turning  brownish ; 
heavy,  close-grained,  of  a fine  fibre. 


E. 


25  — 30 


(C  A Ps  M3  T An3  — 
Si  S.  Evergreen 


6 — 12  + 2 — 3 
1000').  SS  = 00. 

tropical  forests. — s. — 

Wood  yellowish  white,  rather  heavy,  fibrous, 
but  close-grained,  soft. 


Lh  tree  (A). 
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d 

go 

o 


Remarks. 


196 


197 


198 


Murraya  exotica,  L. 

oo^cSols 

Tluz  n«p  k a. 


Murraya  Koenigii,  Spreny . 


Clausena  Wampi,  Blanco. 


199  Atalantia  longispina,  Kurz. 


E. 


15  — 25 


(C  P4  M3  — T An3  — 


6 _ 8 + H — 2 
1000;).  SS  = Si  S.,  Metam.,  &c.  Ever- 
green tropical  forests. — s. — 

Wood  heavy,  white,  close-grained.  Fur- 
nishes the  Burman  box-wood,  used  for 
handles. 


E. 


15  — 20 


4_10+Jfll<0-Pi,-1000'>-  SS 

= Si  S.  Evergreen  tropical  forests. — s. — 


Little  tree  (C.)  Cult.  only. 


Little  tree  (P  T.)  SS  = Sal.  Tidal  forests. 


200 


Atalantia  monophylla,  Con\ 


201  Citrus  decumana,  L. 

0^)0  oScq^ 

Showk  tong  o. 


202 


Citrus  hystrix,  DC. 


c^jooSqoS 

Sho«k  p«t. 


203 


Citrus  aurantium,  L. 


204 


Citrus  mcdica,  L. 


% 


on  on 

E.  g2i^2  + i_3  (AT. — An3 [P3 — 2000;] 

— 0;).  SS  = ? Rocky  sea-coasts. — 1. — 

Wood  white  or  pale-yellow,  heavy,  hard, 
very  fine,  close-grained,  suitable  for  cabi- 
net work.  A sort  of  box-wood. 

Another  larger  sized  variety  with  larger 
leaves,  grows  frequently  in  the  Pegu 
Yomah,  Evergreen  forest,  but  I have  no 
flowers  from  which  to  distinguish  its 
species.  It  is  probably  a distinct  species, 
and  is  therefore  placed  between  brackets 
in  the  above  formula. 


E-  8 — X5  4.3a_4  (T  culi  onW 


E.  little  tree  (M").  SS  = Metam.  Ever- 
green tropical  forests. 


E. 


25  — 30 


8 — 10 
only. 


(A  — T — O').  Cult. 


E.  small  tree  (r1  — 07).  SS  = Si  S.  Ever- 
green tropical  forests. 

Wood  white,  rather  heavy,  fibrous  hut  close- 
grained,  soft. 


a 

o 

205 

206 

207 

208 

209 

210 

211 
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Names. 

Eemarks. 

Citrus  nobilis,  Lour. 

E.  -■~2'3  (A  — T — O').  Frequently 

o£  c8  Q gSc^OoS  OOsQ 
Skouk  lem  mo  or  Showk  tke-cko. 

cultivated. 

Wood  yellow,  heavy,  of  an  unequal  coarse 
fibre,  but  close-grained  and  ratber  bard. 

OO  qcpQiypttS 
Than  ba  yd  sho«k. 

Feronia  elepbantum,  Corr. 

FI.  Sylv.  Madr.  t.  121. 

ok qn 

Lh  8—10+2  — 3 (Pr')  ®TJ  forests? 

Wood  yellowish  white,  ratber  heavy  and 
coarsely  fibrous,  but  close-grained  and 
bard.  It  takes  a fine  polish,  yields  a gum 
like  gum  arabic  and  also  gives  lac. 

s>? 

Man. 

Aegle  Marmelos,  Corr. 

FI.  Sylv.  Madr.  t.  161. 

Op  sb/t. 

(Ok-sbit)  S.  K. 

^10_3015  + 3-4(Pr?wild;A-F 
cult.)  Dry  forests? — 1. — 

The  well-known  bel-tree.  Wood  light-co- 
loured, usually  of  an  uniformly  yellowish 
white,  or  variegated  with  veins  ; heavy, 
very  close-grained,  compact,  hard  and 
very  strong.  It  takes  a beautiful  polish. 

SlMARUBACEJE. 

Samadera  Indica,  Gcertn. 

E.  small  tree  (T.)  Evergreen  tropical  forests. 

cnoooS 

Yields  the  Niepa  bark  of  commerce. 

Kd  the. 

Ailantbus  malabaricus,  DC. 

FI.  Sylv.  Madr.  t.,  123. 

Lh  (Pss  — 500/).  SS  = Si  S.  Ever- 

green tropical  forests. — s : 1. — 

Wood  said  to  be  useless.  Exudes  a reddish 
resin. 

Picrasma  Javanica,  Bl. 

E'  10  - 25  +°4  - 5 <P’  “•  T A“‘ 
2000').  SS  = Mctam.  Si  S.  ? Ever- 
green tropical  forests. — s. — 

Wood  yellowish  white,  amiantklike,  fibrous, 
rather  light,  close-grained,  soft,  perish- 
able. 

Harrisonia  Bennetii,  III.  S.  Th. 

COqo<$ 

Lh  9 15  20 1 (Pr1  M — 20000.  SS  - 

Ca  S.,  Ca.  Dry  forests. — 1. — 

Td  pw  pm. 

a 

g 6 

6 

212 

213 

214 

215 

216 

217 

218 
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Names. 

Remarks. 

Balanites  Roxburgliii,  Planch. 

Lh  small  tree.  (A  — Pr  — 1000 ;).  SS  — 
Ca  S.  Dry  forests. — 1. — 

OCHNACEJE. 

Oclma  lucida,  Lamk. 

Lh  small  tree.  (Pr.  T.)  SS  = Ca? 

^ Q£|D  o 

Y o d d yd. 

Oclma  Wallichii,  Planch. 

§0o3GpS 
Yo  d d ya. 

Lh  n A 30,  “ 53  K (P1  w T 1500 '). 
10  — 25  + 3 — 5 v ' 

SS  = Metam.,  Si  S.,  Lat.  p.  Evergreen 

tropical  forests. — s. — 

Wood  brown,  heavy,  brittle,  close-grained, 
and  of  llexuous  fibre. 

Oclma  Andamanica,  Kurz. 

Lh  small  tree.  (An8  — 10000-  SS  = Si  S. 
Chloritic  rocks.  Moister  upper  mixed 
and  tropical  forests. — s. — 

Gompbia  Sumatrana,  Jack. 

A little  tree  (T.) 

BuKSEUACEjE. 

Ll  40  _!°o0  +8(,°—  7 (°  A Pr’  P1  — T — 
3000  0-  SS  — Metam.,  Si  S.,  &c.  Mixed 

forests. — 1. — 

Wood  greyish  or  yellowish,  rather  heavy, 
coarsely  fibrous  but  rather  close-grained, 
takes  an  indifferent  polish  and  is  not 
much  used.  □ 1 — 52  pd.  Bark  good 
for  tanning. 

Garuga  pinnata,  Eoxb. 

FI.  Sylv.  Madr.  t.  118. 

9j(S<^(So(S 

Chm  joa\  pm. 

Chm  nop. 

Bursera  serrata,  Wall. 

oocBocS 

Tlirt  t i pm. 
o o§o8 

Th«  d i pin. 

Lh  and  E 80  rP8  M8 

and  30  _ 5Q  + G_g  (i  l\l 

2000 /).  SS  — Metam.,  Si  S.  Evergreen 
tropical  and  moister  upper  mixed  forests. 
— s X 1. — 

Wood  brown,  turning  rod-brown,  heavy, 
close-grained,  of  a somewhat  unequal  but 
fine  fibre,  tolerably  soft,  and  takes  a fine 
polish.  Good  for  furniture,  &o. 

Canarium  euphyllum,  Kurz. 

E'  50  — 60+10—14  (Au  ~ 0 SS  ~ 

Si  S.,  chloritio  rocks.  Evergreen  tropi- 
cal forests. — s. — 

a 

S 6 

O 

220 

221 

222 

223 

224 

225 

226 

227 

228 
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Names. 

Remarks. 

Canarium  coccineo-bracteatum,  Kurz. 

E.  (An2  — 1000/).  SS  = Si  S.  Ever- 

green  tropical  forests. — s. — 

Canarium  Benghalense,  Roxb. 

E.  large  tree.  (Pl  Z 2000 ;).  SS  = Si  S. 
Tropical  and  moister  upper  mixed  forests. 

Wood  pale-brown,  ratlier  light,  coarsely  fi- 
brous but  rather  close-grained,  and  takes 
fine  polish.  Exudes  a clear  amber-co- 
loured very  pure  resin  which  soon  turns 
hard  and  brittle  resembling  copal. 

Meltace^:. 

Melia  Azadii’ackta,  L. 

FI.  Sylv.  Madr.  t.  14. 

cx)(Sqoooooooo1s 
Thin-Scw-ta-ma  ka. 

Lh18_4°40+8!-6<A  PP  1500 '>• 

SS  = Ca  S.  Drier  forests. — 1. — 

Wood  very  like  mahogany;  the  sap-wood 
small,  rather  coarse  and  whitish ; the 
heart-wood  red-brown,  heavy,  close- 
grained,  and  when  old  often  beautifully 
mottled.  It  is  hard  and  heavy,  takes  a 
fine  polish  and  is  durable.  It  is  good  for 
cart-wheels,  furniture,  and  ordinary  build- 
ing purposes,  as  well  as  for  ship-build- 
ing. The  bark  is  bitter,  and  is  used  as  a 
substitute  for  quinine.  The  tree  also 
exudes  a gum. 

Melia  Azedarach,  L. 

FI.  Sylv.  Madr.  t.  13. 

COQDOU 
Ta  ma  ka. 

LU12_4020  +53  -PA  Pr'P!  1000'>- 

Cultivated  only. 

Wood  pale-brown  or  reddish,  striate,  rather 
loose-grained,  and  light,  and  takes  a fine 
polish.  It  is  good  for  furniture,  but 
warps  and  splits. 

Melia  Toozendan,  <S.  Z.  ? 

1000,>-ss  = 

CCODCOQDols 
T an  t a ma  k d. 

Metam.  Evergreen  tropical  forests. — s. — 
Wood  white,  of  a silvery  lustre,  rather  heavy 
and  coarsely  and  somewhat  unequally 
fibrous  ; heart-wood  brown  and  soft. 

Cipadessa  baccifera,  Miq. 

E.  ^“V20  (A.) 

Dysoxylon  alliaceum,  Bl. 

E-3„_e040  +‘40-5<Ps‘T  «')•  SS- 

Lat.  p.  Evergreen  tropical  forests. — s. — 

Dysoxylon  binectariferum,  ( Qmrea-Roxb .) 

E.  50  “ 60  (C.) 

Schizocbiton  dysoxylifolium,  Kurz. 

Tree  (M.) 

-4-J 

0 

g 6 

O 
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230 
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234 

235 
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Names. 

Remarks. 

Sehizocbiton  grandiflorum.  ( Diplotaxis - 

Wall.) 

00800  oq 

Tkitka  tong. 

ooScoo^s 
Tint  ka  to. 

E-18-30+53-4(M'  T-1000').  SS 

= Metam.  Evergreen  tropical  forests. 
— s. — 

Wood  pale-brown,  heavy,  with  an  irregu- 
larly coarse  fibre  but  close-grained,  and 
rather  bard. 

Sandoricum  Indicum,  Cav. 

FI.  Sylv.  Matle.  t.  319. 

0080^ 

Tint  to. 

E-20_'030  + 6°-7<Ps  TzlOOO',. 

SS  = Metam.,  Lat.  p.  Evergreen  tro- 
pical forests. — s. — 

Wood  dark-browuisb  grey,  hard  and  heavy. 
Employed  for  carts,  boat-building,  &c. 

Aglaia  Chittagonga,  Miq 

& 8-310s742-3  (C-  M’  - T An’  - 

1000 /).  Metam.  Si  S.  Chloritic  rocks. 
Evergreen  tropical  forests. — s. — 

Wood  pale-brown,  heavy,  fibrous  close- 
grained,  but  perishable. 

Aglaia  edulis,  A.  Gray. 

Middling  sized  tree  (T.) 

Aglaia  erassinervia,  Kitrz. 

E.  tree  (T.) 

Aglaia  argentea,  Bl’ 

E.  tree  (Ps2  — 10000-  SS  = Si  S.  Ever- 
green tropical  forests. — s. — 

Aglaia  elliptiea,  BL 

E.  small  tree  (T.) 

Aglaia  oligophylla,  Miq. 

E.  small  tree  (T.) 

Amooora  Rohituka,  WA. 

FI.  Sylv.  Madr.  t.  132. 

oo8^ooooo5[^ 

Tbt’t  m or  than  that  kb 

E-20J"»+T-5<P’M'  Tz  30000. 

SS=  Metam.,  Si  S.,  Lat.  p.  Evergreen 
tropical  forests. — s. — 

Wood  white,  turning  pale-brown,  and 
streaked ; the  heart-wood  being  of  a 
darker  colour.  It  is  rather  coarsely 
fibrous  but  close-grained,  takes  a fine 
polish,  and  is  adapted  for  house-building 
purposes.  Tlio  seeds  yield  au  oil.  □ ' 
= 80  pd. 
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g o' 
O 


238 


239 


240 


241 

242 

243 


244 


245 


246 


Amoora  cucullata,  WA. 

O o8| 
Thtt  ni. 

Walsura  villosa,  W.  A. 


Gio  or  Gio  po. 

(Jo  or  gyoben)  S.  K. 


Walsura  robusta,  Roxb. 


Ki  o p o. 

(Jo  ben)  S.  K 

Walsura  hypoleuca,  Kurz. 


Walsura  quinquejuga,  {Hey nea- Roxb.) 
Walsura  ( Heynea ) pubescens,  Kurz. 

Carapa  moluccensis,  Lamk. 


cxScooS^ 

Pm  \e  o ng. 


Carapa  obovata,  Bl. 

{C.  moluccensis,  Bedd.  FI.  Sylv.  Madr. 

t.  136.) 

OcScCoS^ 

Pm  le  ong. 


Carapa  carnosula  (Xylocarpus — Zoll.) 


Remarks. 


E.  middling  sized  tree  (P  — M — 0 ;).  SS  = 
Sal? 

Wood  brown,  rather  hard  and  strong,  but 
not  heavy.  Adapted  for  house-building. 


Lh 


30  — 50 


(A  P3  M.3  — T 5000 


15  — 25  + 3—4 
SS  = Lat.  Dil.  Eng  and  low  forests 

Wood  brown,  heavy,  coarsely  fibrous,  but 
close-grained  and  rather  hard. 


E. 


40  — 60 


10  — 25  + 3 — 5‘(Vs2Ms  TAu8  O'). 

SS  = Metam.,  Lat.  p.,  Si  S.,  &c.  Ever- 
green tropical  forests. — s. — 


40  — 50  , 

K ? + 4-S  <An 
Chloritic  rocks, 
forests. — s. — 


Tree  (T.) 


• 00-  SS  = Si  S.  ?, 
Evergreen  tropical 


l)K  , Qf) 

E-8^.10  *■  1 ^~3  (Ps’—  MJ  — 2000'). 

SS  — Metam. ; Si  S.  Evergreen  tropi- 
cal forests. — s. — 


E.  small  tree  (An3  — 07).  SS  = Sal.  Lit- 
toral forests. — 1. — 


25  — 40 


E-  «—  ao  + 4-6<CAr‘-TAn,-0,>- 

SS  = Sal.  Tidal  forests. — 1. — 

Wood  pale  or  of  a dark  reddish-brown, 
broadly  streaked,  not  very  close-grained, 
but  rather  heavy  and  strong.  □ 7 = 47 
pd.  It  is  good  for  handles  of  tools,  hand- 
spikes, helves,  spokes,  &c.,  and  also  for 
house-posts.  The  fruits  are  used  for 
tanning.  The  tree  exudes  a clear  brown- 
ish brittle  resin. 

E.  (Ar.  — 07).  SS  = Sal.  Tidal  forests. 
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247 


Chickrassia  tabularis,  Juss. 

FI.  Sylv.  Madr.  t.  9. 

Y/n  ma, 


Taw  yin  m a. 


248 


249 


Cliickrassia  velutina  (Swietenia  velutina, 
Wall). 


Cedrela  Toona,  Roxh. 

FI.  Sylv.  Madr.  t.  10. 

GOOD  8 3 Oil  00  S OO 
Totmg  dd  md  or  tint  k d do. 


250  Cedrela  serrata,  Royle. 


251 


252 


253 


254 


255 


256 


Cedrela  multijuga,  Kurz. 

ccoocSsy 

Towng  dd  md. 


Soymida  febrifuga,  A.  Juss. 

FI.  Sylv.  Madr.  t.  8. 


Olacineje. 

Strombosia  Javanica,  Bl. 
Anacolosa  puberula,  Kurz. 


Lepionurus  sylvestris,  Bl. 


Platea  (Stemonurus)  crassipes,  Kurz. 


E. 


50  — 90 


(C  P - T An2  — 


30  — 50  + 5 — 8 
1000/)-  SS  = Si  S.  Evergreen  tropi- 
cal forests. — s. — 

Wood  light  coloured,  close-grained  and 
elegantly  veined.  It  is  employed  for 
furniture  of  various  kinds  and  is  usually 
called  Chittagong  wood.  □ ' — 24  pd. 


Lh  (Pr8  — P2  — 1000/).  SS  = Ca  8., 
Si  S.  ? Dry  forests ; also  upper  mixed 
forests. — 1. — 


80  — 100 


-Tjj  (P2  — M4  — 10000. 


40  — 50  + 0 ■ 

SS  = Si  S.  Metam.  Evergreen  tropical 
forests. — s. — 

Wood  reddish,  turning  reddish-brown  with 
a silvery  lustre,  soft,  fibrous,  coarse  but 
rather  close-grained.  □ ' = 28  pd.  It 
is  good  for  furniture  and  for  house- 
building purposes  &c.,  and  exudes  an 
aromatic  resin. 

Tree  (A.) 


E. 


4rito/60-8<Ps,-1000'>-  SS  = 

Si  S.  Evergreen  tropical  forests, — s. — 


L’ 


40  — 50 


(Pr.  ?). 


17  — 20  + 3|  — 5 
Wood  dull  red,  very  durable  and  strong. 
Good  for  indoor  work.  The  bark  is  a 
febrifuge. 


E.  large  tree  (T.) 

E.  small  tree.  (An3  — 1000 ;).  SS  = Si  S. 
Evergreen  tropical  forests. — s. — 


E.  small  tree  (T.) 


E. 


25  — 30 


-h  (Fs9— - 1000').  SS  = 


8 — 12  + 1 — 2 
Si  S.  Evergreen  tropical  forests. — s. 


ca 

® c> 

O 
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Names. 

Kemarks. 

Apodytos  Andamanica,  Kurz. 

E.  little  tree.  (An*  — 500 ;).  SS  = Ser- 
pentine and  cbloritic  rocks.  Evergreen 
tropical  forests. — s. — 

Gonocaryum  Lobbianum,  Kurz. 

E-16J020  +42°_4<F  T 5000. 

SS  = Metam.  Lat.  p.  All.  Evergreen 
' tropical  and  swamp-forests. — s. — 

Ilicxneje. 

Ilex  Godayam,  ( Prinos-Ham .) 

E-12_4030+f-4<U‘  T 10##’>- 

SS  = Metam. ; Lat.  p.  Evergreen  tro- 
pical forests. — s. — 

Wood  grey,  rather  heavy,  fibrous,  tough,  and 
rather  close-grained. 

Ilex  dapbnepbylloides,  Kurz. 

E?25_630  + 780_10(M‘4000  6000/>- 

SS  = Metam.  Damp  hill-forests. — s. — 

Daphniphyllum  Himalayense,  Muell-Arg. 

E-  20 -Is /t- 6 (M-®000')-  SS- 

Metam.  Damp  hill-forests. — s. — 

Cei.astrinejs. 
Evonymus  Javanicus,  Bl. 

E.10_la%_2<C.M'  T 10000. 

GZDOCrS 

Soidi. 

SS  = Metain.  Evergreen  tropical  forests. 

Wood  rather  heavy,  pale-brown,  turning 
brown,  soft,  and  of  a fine  close  grain. 
It  is  a good  wood  for  furniture,  &c. 

Evonymus  garcinioides,  Roxb. 

E-lO-V+tLl'1”  1000'>- 

SS  = Metam.,  Si  S.  Evergreen  tropical 
forests. — s. — 

Wood  of  a brown-yellowish  colour,  heavy, 
coarsely  fibrous,  rather  close-grained, 
and  hard,  but  soon  attacked  by  xylo- 
phages. 

Evonymus  sclerocarpus,  Kurz. 

E.  „ 8 ~ 12 , (P2  — 1000 G.  SS  - Si  S. 

Evergreen  tropical  forests. — s. — 

Wood  white,  soft,  straight,  finely  fibrous,  and 
close-grained. 
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265 


2G6 


267 


268 


269 


270 


271 


Mierotropis  bivalvis,  Wall. 


Kurrimia  robusta,  Kurz. 


cS 


cgscooo 

Kwe  d ouk. 


Siphonodon  celastrinus,  Griff. 

Mi  oiik  op  shit. 
(Myouk  ok  shit.)  S.  K. 

Lophopetalum  fimbriatum,  Wight. 


Lophopetalum  Wallichii  (Prismatocarpus  lit- 
toralis,  Wall.) 


E.  small  tree  (T.) 


E.  o 


60  — 70 


30  — 40  + 8 — 12  (C  Ps'  M T 
1000/).  SS  = Metam.,  Lat.  p.  Ever- 
green tropical  forests. — s. — 

Wood  brown,  heavy,  fibrous,  close-grained 
and  brittle. 


E 


30  — 50 


20_25+3-4<P,-M,-  1000/>- 
SS  = Metam.  Si  S.  Evergreen  tropical 
forests. — s. — 

Wood  pale  yellowish,  heavy,  of  a coarse 
unequal  fibre,  hard  and  rather  brittle. 


Tree  (M  — T.) 


(^C^(So(S 

Mong  tr/ing  pm. 
(Mung  dein)  S.  K. 


272 


Lophopetalum  floribundum,  Wight. 
Ehamne^e, 

Zizyphus  rugosa,  Lamk. 

Mi  o«k  zi. 


Zizyphus  Juiuba,  Lamk. 

El.  Sylv.  Madr.  t.  149. 


Lb 


50  — 70 


(Pa  M1  — T — 


30  — 40  + 6—8 
1000  0- — SS  = Lat.  Metam.  Dil.  Open 
forests. — 1. — ■ 

Wood  white,  turning  pale  brown,  finely  and 
rather  loosely-grained,  hard,  rather  light, 
the  annual  rings  very  narrow,  and  the 

heart- wood  brown.  W = — ^ — — pd. 


121 


Eecommended  for  furniture. 


Tree  (T.) 


S'SOcS 

Zi  pin. 


Lh 


20  — 30 


8 — 18  + H 


3 


(A  Pr3  P3  — T 


1500 /).  SS=a>.  Leaf-shedding  forests. 


Lh  and  E 


25  — 30 


(A  Pr*  P-’ 


10  — 15  + 2 — 3 

— T — 1000/).  SS  = oo.  Ca  S.  Leaf- 
shedding  forests. — 1. — 

Sap-wood  yellowish, heart-wood  dark-brown, 
fine  and  close-grained,  strong  and  hard. 
Good  for  cabinet-work.  Gives  good 
charcoal.  Park  good  for  tanning.  Lao 
is  found  on  it. 


-4-^ 

d 

O 

273 

274 

275 

276 

277 

278 

279 

280 

281 

282 


( xxxvii  ) 


Names. 

Remarks. 

Ampelideje. 
Leea  sambucina,  Willcl. 

oocooS 

K a l«k. 
(Ka-let)  S.  K. 

15  90 

E'  6^10-4  -1  (I>S'  M‘  - T Z 2000 ')• 
SS  = Metam.,  Si  S.  Evergreen  tropi- 
cal forests. — s. — 

"Wood  rather  heavy,  close-grained,  soft,  pale- 
brown  turning  darker,  with  a silvery 
lustre ; the  pith  medullary,  brown,  small, 
and  soon  attacked  by  xylophages. 

Leea  compactiflora,  Kurz. 

io I K 

E.  , (M2  3000  — 4000 ').  SS  = 

Metam.  Drier  hill-forests. — s. — 

Leea  staphylea,  Roxb. 

Thd  kf  d ne  than. 

Lvi°5+r~i  (F‘-2o°o/)- ss= 

Si  S.,  All.  Mixed  forests. — 1. — 

Pith  medullary  and  very  large ; the  outer 
wood  only  2 to  3 inches  thick,  of  a dark- 
brown  color,  and  close-grained. 

Sapindace.e. 
Schmiedelia  serrata,  DC. 

E.  Little  tree.  (C  Ar2  T — 0).  SS  = Sal. 
Tidal-forests  chiefly. 

Aesculus  Assamica,  Griff. 

Large  tree  (T.) 

Cupania  regularis,  Bl . 

E.  middling-sized  tree  (T.) 

Cupania  glabrata,  ( Sapindus — Wall.) 

E.  8 3(Ps'-M  100#/>.SS 

— Si  S. ; Metam.  Evergreen  tropical 
forests.  — s. — 

Cupania  fuscidula,  Kurz. 

E.  small  tree  (T.) 

Zollingeria  macrocarpa,  Kurz. 

oo£o£]o5o<5 

Wdk  kt  ut  pm. 

+ ^ “WO.  ss 

= Ca  S.  Mixed  dry  forests. — 1. — 

Ratonia  Lessertiana,  Bth.  et  Hf. 

E-  10  4 (An‘  - 1000  ')•  SS 

Chloritic  and  serpentine  rocks.  Ever- 
green tropical  forests. — s. — 

( xxxviii  ) 


■+J 

0 

Zo 

o 

Names. 

Eemarks. 

283 


Eatonia  adenophylla  ( Sapindus — Wall.) 


E.  + (T.) 


284 


Eatonia  Sumatrana,  Hf.  et  Btli. 


E.  tree  (P1  T — 1000/).  SS  = Si  S. ; and 
Metam.  ? Evergreen  tropical  forests. 


285 


Mildea  xestopliylla,  Miq. 


E.  tree  (T.) 


286 


Hemigyrosa  canescens,  Tine. 

FI.  Sylv.  Madr.  t.  151. 


E.  middling  sized  tree  (T.)  Evergreen  tro- 
pical forests. 

Wood  rather  heavy,  yellowish-white,  cloud- 
ed blackish.  It  is  close-grained  and 
takes  a very  fine  polish. 


287 


Lepisanthes  montana,  Bl. 


on 25 

E.  Tr  on  i (P*  — M3  — 20000-  SS 
lo  — 20  + 1 

= Si  S. ; Metam.,  Lat.  p.  Evergreen 
tropical  forests. — s. — 

Wood  white,  rather  heavy,  fibrous  but  close- 
grained.  Is  soon  attacked  by  xylophages. 


288 


Schleichera  trijuga,  Willd. 

FI.  Sylv.  Madr.  t.  119. 


Jo  pm. 

(Gyo  or  kyo  hen)  S.  K. 


SS  = co  Si  S.  All  leaf-shedding  forests. 

Wood  brown,  very  heavy,  close-grained  dur- 
able and  takes  fine  polish.  □'  = 70  pd. 
Used  for  cart-wheels,  the  teeth  of  har- 
rows, the  pestles  of  oil-mills,  &o.  Exudes 
a yellowish  resin,  and  gives  also  lac. 


289 


Sapindus  verticillatus,  ( Scytalia — Boxb.) 


Little  tree  (PM  — T An:l  — O'1).  SS  = 
Sal.  Tidal  forests. 


290 


Sapindus  rubiginosus,  Boxb. 

o 
o 

Se/k  che. 
(tseik  chi)  S Iv. 


OK  o n 

E & L°  r^l5  + 2-3i  (F  M’~  T Au3 
— 1000 SS  = Metam.,  Si  S.,  All.  &o. 
Evergreen  tropical  forests,  rare  in  lower 
mixed  forests. 

Wood  white  or  pale-coloured  with  pinkish 
brown  heart-wood,  strong  and  durable. 
Adapted  for  houso-building. 


291 


Sapindus  rarak,  DC. 


E. 


50  — GO 


25  — 
Si  S. 


30  + 4 — 5 


(P9— 1000').  ss  = 


Evergreen  tropical  forests. — s. — 


( xxxix  ) 


a 
2 o 


Names. 


Remarks. 


292  Xerospermum  Noronhianum,  Bl. 


293 


294 


295 


296 


Nephelium  hypoleucum,  Ktirz. 

(Kyet-mouk)  S.  K. 


Nephelium  Litchi,  WA. 

gaScoooS 

Ki  cik  mo»k. 

(Kyet-mouk)  S.  K. 

Nephelium  Griffithianum,  Kurz. 

(Sapindacea,  No.  1,  Griff.) 


Euphoria  Longana,  LK. 

FI.  Sylv.  Madr.  t.  156. 


297 


Ki  ak  mo«k. 
(Kyet-mouk)  S.  K. 


Pometia  tomentosa,  Bl. 

{P-  eximia , Tkw.,  FI.  Sylv.  Madr.  t.  157) 


ololqooSq 

Pd  gd  n i «k  bu. 


298  Harpullia  cupanioides,  Boxb. 


299  Acer  laurinum,  Hassle. 


300  Acer  isolobum,  Kurz. 


E.  little  tree  (T.) 


E. 


15 


rknr=-5<  w- it -aiooo. 


SS  = Metam.,  Si  S.  Evergreen  tropical 
forests. — s. — 


E. 


30  — 40 


(C.)  Cult.  only. 


12  — 20  + 3 — 4 
Wood  red-brown,  rather  heavy,  close- 
grained  and  takes  fine  polish. 


E.  tree  (A.) 


E. 


30  — 50 


(Ps2  — 5000.  SS 


15  — 25  +4  — 5 
Si  S.  Evergreen  tropical  forests.  Also 
cultivated  by  natives. — s. — 

Wood  brown,  rather  heavy,  finely  close- 
grained  and  apparently  durable.  It  is 
good  for  furniture,  and  takes  a fine  polish. 


E 


80  — 90 


(An4  — 1000').  SS 


40  — 45  + 6—10 
= Si  S.  and  chloride  rocks.  Evergreen 
tropical  forests. — s. — 

Wood  whitish,  very  light,  but  very  coarsely 
fibrous. 


Lh  & E.  80  90 — u (C  An3  — 

50  — 60  + 6 — 14  v 

10000-  SS  = Si  S.  Evergreen  tropi- 
cal forests. — s. — 


L?  large  tree.  (M2  — T 4000  — 60000 
SS  = Metam.  Damp  hill  forests. — s. — 


tco cn 

L ? Oh  m ? (M3  5000  - 7000  0- 

20  — 30  + 3 — 5 ' 

SS  = Metam.  Damp  hill-forests. — s. — 


( *1  ) 


302 


303 


304 


305 


306 


<50  i 


Turpinia  pomifera,  DC. 

cooocyS^oo 

Towk  slid  md. 

ooccolqj 

K«  lo  po. 

Turpinia  Nepalensis,  Wall. 

El.  Sylv.  t.  159  ? 

csloSqQ 

Do«k  yd  met. 

Sabiace-®. 

Meliosma  simplicifolia,  Bl. 

Anacardiaceje. 

Mangifera  longipes,  Griff. 

ooqaSoBs^ 

Thd  yr/k  tb t m. 

(Tayet  sinni)  SIv. 

Mangifera  Indica,  L. 

FI.  Sylv.  Madr.  t.  162, 

ODQffS 

Thd  yak. 

ooo<5c(spa5 

T a mm  chowk. 

(Tayet)  S.  K. 


Mangifera  sylvatica,  Roxb. 

SO(5^<$0OG]a5 
Sm  m/h  thd  yak. 


Mangifera  caloneura,  Karz. 


(P3  — M4 1000  M 

12  — 20  + 2 — 3 K h 

SS  = Hetam.  Si  S.  Evergreen  tropi- 
cal forests. — s.— 

Wood  greyish,  rather  heavy,  fibrous  but 
close-grained.  It  is  tolerably  soft  and  is 
soon  attacked  by  xylopliages. 


E. 


20  — 30 


8-15+2-3  (M‘  3000  - 7200/)- 
SS  = Metam.  Drier  hill  and  pine- 
forests. — s. — 


E.  40  p °°  (T.) 

Wood  brown,  rather  light,  coarsely  fibrous, 
but  rather  close-grained.  It  takes  a good 
polish. 


E? 


50  — 60 


(P3  — T — 00. 


15  — 30  + 4 ■< — 6 
= All.  Swamp-forests. — s. — 


E. 


40  — 60 


(A 


Pr.  ra 


T 


15  — 30+4  — 8 
An3  — 1000').  SS  = oo.  Lower  mixed 
forests.  Everywhere  cultivated. — s x 1. — 
Wood  yellowish  or  dull  grey,  coarsely  fibrous, 
rather  loose-grained,  light,  but  soon 
decays  if  exposed  to  wet.  The  heart-wood 
is  about  3 to  4 inches  across,  of  a brown 
or  light  chocolate-colour,  it  is  close- 
grained  and  much  more  durable, but  takes 
only  an  indifferent  polish.  It  is  used 
occasionally  for  cabinet-work,  for  house 
and  coach-building  purposes,  and  for 
packing  cases.  The  tree  exudes  a yel- 
lowish gum. 


E. 


60  — 80 

? 


(M.)  Evergreen  tropical  forests. 


E. 


40  60  ,,  , ,-AAA  CIO 

■fg  or  . I a Ps — 500 ;).  SS  = 

15  — 25  + 4 — (> 

Lut.  p.,  Dil.,  All. — Evergreen  open  and 
low-forests. — s x 1. — 


( sH  ) 


N 


Names. 


llemarks. 


308 


309 


310 


311 


312 


Mangifera  footida  Lour. 

cogo$ 

L d mot. 

Bouea  oppositifolia,  Meissn. 

M«  ydn. 


Bouea  Burmanica,  Griff. 


Gluta  Bengkas,  L. 

ooejaSooScos 

Tha  y«t  tbit  se. 

Gluta  elegans,  (Syndesmis-  Wall.) 


313 


314 


315 


Gluta  longipetiolata,  Kurz. 


Buckanania  lasiflora,  Kurz. 


Buckanania  latifolia,  Eoxb. 

FI.  Sylv.  Madr.  t.  165. 


L u am  p o. 


316 


Buckanania  lancifolia,  Eoxb. 

oo<5col£s 

Tkm  po«ng. 


E.  large  tree  (T.  cult,  only.) 


E-  W^To  + ! -6  - T Aa-  - 

1000 /).  SS  = Metam.,  Si  S.  Evergreen 
tropical  forests. — s. — 

"Wood  greyisk,  witk  a broad,  klackisk,  ebony 
like,  knotty  keart-wood.  It  is  ratker 
keavy,  very  coarsely  fibrous  and  loose- 
grained. 

E.  tree  (T.) 


E.  tree  (T.)  Tidal  forests  ? 


E.  small  tree  (T.)  Tidal  forests  ? 

Wood  good  for  furniture,  and  when  steeped 
in  ferruginous  mud,  turns  jet  black,  look- 
ing like  ebony.  It  is  used  also  for  build- 
ing purposes,  boxes,  &c.,  and  for  dying 
(witk  different  mordants,  from  orange  to 
black).  ' 


E. 


25  — 30 


10  — 15+3  — 4 
Sal.  Coast-forests. — 


(An5  — 0).  SS  = 


L.  (P  — M).  SS  = Ca.  Lat. 


Lh 


30  — 40 


(APr1  — T — 1000  0. 


20  — 25  + 3 — 6 
SS  = Lat.  Dil.  Metam.,  Ca  S.  Open 
and  dry  forests. — 1. — 

Wood  ligkt  and  soft,  ratker  tougk,  but  not 
used.  It  is  said  to  give  good  ckarcoal. 
□ ' — 36  pd. 


Large  tree  (C  — Ar.) 


( xlii  ) 


a 

<B 

' w 
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317 


319 


320 


321 


322 


Anacardium  ocoidentale  L. 

FI.  Sylv.  Madr.  t.  1G3. 

cSc^|oO£]CtS 

Tin  ho  tha  yrtk. 


q is  Semecarpus  Anacardium,  L.f. 

FI.  Sylv.  Madr.  t.  1G6. 


Semecarpus  cuneifolius,  Boxb. 

Q^JSOCS 
Che  pm. 


124 


Semecarpus  acuminatus,  Kurz. 

c(§?o£ 

Che  pm. 

Semecarpus  albescens,  Kurz. 

Semecarpus  heterophyllus,  Bl. 

Drimycarpus  racemosus,  Ilf.  et  Th. 

lloligarna  longifolia,  lloxb. 

FI.  Sylv.  Madr.  t.  1 07 


E? 


25  — 30 


(T  — 0;).  SS  = 


8 — 15  + 2 — 3 
Aren.  Beaoh-jungdes. — 1. — 

Wood  dark-brown,  excellent  for  charcoal. 
Exudes  an  astringent  pellucid  gum  like 
gum-arabic,  forming  a good  varnish. 
The  juice  issuing  from  incisions  in  the 
bark  yields  an  indelible  marking  ink. 
The  pericarp  of  the  nuts  produces  a black 
acrid  oil  (cardole  or  cashew  apple  oil), 
while  the  seeds  themselves  yield  a very 
good  edible  oil. 


E? 


30  — 40 


(C  — 1000  0. 


Wood  grey  or  reddish  white,  soft  and  useless. 
Nuts  used  as  a mordant,  and  for  making 
an  indelible  marking  ink.  The  tree  also 


yields  a brown  gum. 


Lh 


50  — 60 


(F  — M2  — 2000  0- 

Upper-mixed 


20  — 30  + 4 — G 
SS  — Si  S.,  Metam 
forests. — 1. — 

Wood  white  turning  pale-brown,  rather 
light,  coarsely  fibrous,  and  rather  close- 
grained.  It  is  soft  and  useless,  beiug  soon 
attacked  by  xylophages.  The  tree  yields  a 
black  resin,  and  the  nuts  produce  an 
indelible  marking  ink. 


Lh 


40  — GO 


(C  — Ara 


10000- 


20  — 30  + 4 — 6 
SS  = Si  S.  Upper  mixed  forests, — 1. — 


E ? large  tree  (M  — 5000. 
Exudes  a black  varnish. 


SS.  = Lat.  ? 


E-  25  -°M  -M  - 6 (P‘ M‘ - T~ 3000 ')■ 
SS  = Metam.  Si  S.  Evergreen  tropical 
forests. — s. — 


E.  largo  tree  (C  P'  — 1 000  0-  SS  = Si  S. 
Evergreen  tropical  forests. — s. — 


E & Ln  . 


50 


v + 5 — G 
varnish. 


(C  T).  Yields  a black 


( xliii  ) 


325 


Holigarna  Grahamii,  ( Semecarjnts — Wight.) 


326 


Swintonia  Griffithii,  Kur. 


Lh  & E. 


30  — 50 


(P3  _ H1 

o 


15  — 30  + 3 
1000^).  SS  = Si  S.,  Metam.  Ever- 
green tropical  forests. — s. — 

Wood  rather  heavy,  brown,  soft,  close-grain- 
ed, perishable  and  soon  attacked  by  xylo- 
phages.  Yields  a black  varnish. 


E ? lofty  tree  (T.) 


327 


328 


329 


Swintonia  Schwenckii,  T.  et  B. 

CO  (7$ 00(5 

Tha  zak  km. 

CDqaSo 

Tha  yak  san. 
(Tayet  san)  S.  K. 
Melanorrliooa  glabra,  Wall. 

coSccsocS 

Tint  sc  pin. 
Melanorrhoea  usitata,  Wall. 

ooSgqso<5 

Tint  se  pin. 


330 

331 


332 


Parishia  insignis,  Hf. 


Rhus  paniculata.  Wall. 


Rhus  Javanica,  L. 


JJx  & E ■■  ^ CPs2  ]\|3  m 

^ ■ 60  — 70  + 8 — 10US  M ^ 

1000  0-  SS  = Si  S.,  Metam.  Evergreen 
tropical  forests. — s : 1. — 

Wood  white  and  soft. 


Middling  sized  tree  (T.) 


Lh 


50  — 60 
15  — 30  + 6 — 9 


(Pr3  P3  M1  — T — 


3000 ').  SS  = Lat.,  Dil.,  Aren.,  Metam. 
Open  forests  and  hill  eng-forests. — s. — 
Wood  red-brown,  close  and  fine  grained. 
□ ' — 54  pd.  It  is  used  for  stocks  of  Bur- 
mese anchors,  tool  helves,  &o.  and  is  re- 
commended for  handles  of  tools  and  for 
machinery  generally,  for  railway-sleepers, 
gun-stocks,  &c.  The  tree  exudes  a black 
gum — the  famous  Martaban  varnish, 
with  which  almost  every  vessel  in  a Bur- 
mese house,  intended  to  contain  either 
solid  or  liquid  food,  is  lacquered. 


E? 


80  — 100 


(T—  An3  — 1000 ' 


30  — 60  + 8 — 12 
SS  = Si  S.  Evergreen  tropical  forests. 


Lh  little  tree  (A  — Pr  — 10000-  SS  = 
Lat.,  Ca  S.  Eng  and  dry  forests. — 1. — 

05 on 

L?  g-_l5+1_2  (A  M 2000-4000  0- 

SS  = Metam.  Ilill  eng-forests  and 
drier  hill  forests. — 1. — 

Wood  greyish  and  white,  soft  and  light. 


Current 


( xliv  ) 
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333 


334 


Odina  Wodier,  Roxb. 

FI.  Sylv.  Madr.  t.  123. 

Na  he. 


Spondias  pinnata  (Mangifera — Koenig). 

FI.  Sylv.  Madr.  t.  169. 

Gwe. 


Gw<?  hi. 

cgsoocQ 

Gwe  tbrt  pi  e. 


U 


30  — GO 


(A  IV  — Tz  30000- 


15—40  + 3 — 10 
SS  = co.  Si  S.  Leaf-shedding  forests. 

Sap-wood  rather  light  and  coarse,  of  a white 
color  turning  pale-brown  ; heart-wood 
heavier,  close-grained,  and  of  a reddish- 
brown  color.  □ ' = 65  pd.  It  is  said  to  be 
very  difficult  to  season.  The  heart-wood 
is  used  for  sheaths  of  swords,  spear- 
handles,  oil-presses  and  rice-pounders. 
If  well  seasoned,  it  is  a good  wood  for  ca- 
binet work.  The  tree  yields  a yellowish 
gum  in  considerable  quantities,  which 
furnishes  an  inferior  varnish.  The  bark 
is  good  for  tanning. 


L” 


90  — 100 


(IV 

Si  s. 


M3  z 


Leaf- shedding 


50  — 60  + 10  — 12 
30000-  SS  = oo. 
forests, — 1. — 

Wood  soft,  coarse  and  useless.  The  tree  yields 
large  quantities  of  a transparent  juice 
which  soon  hardens  into  a mild,  insipid, 
yellowish  gum,  somewhat  resembling 
gum-arabic. 


335  Dracontomelon  sylvestre,  Bl. 


E. 


90  — 100 


(An*  z 10000-  SS  = Chlo- 


? + 8 — 10 
ritic  and  serpentine  rocks, 
tropical  forests — s. — 


Evergreen 


MoRINGEiE. 

336  Moiinga  pterygosperma,  Gcertn. 


FI.  Sylv.  Madr.  t.  80. 


S^oCXDCg^) 
Dan  tha  l«n. 


E 


30  — 40 


(APr3  — Tz  10000- 


10—20  + 3 — 4 
SS  = oo.  Cultivated  only. 

Wood  white  and  soft.  Exudes  yellow  resin. 
Seeds  yield  the  oil  of  ben. 


CoNNARACEyE. 

337  Ellipanthus  calophyllus,  Ki/rz. 


E.  little  tree  (An3  — 00-  SS  = Chloritio 
rocks.  Evergreen  tropical  forests. — s. — 


338  Ellipanthus  tomentosus,  Kurz. 


E.  little  tree  (P  — T). 


( x]v  ) 


Names. 


Remarks. 


Leguminosje. 

I. — Papilionacece. 

339  Millettia  pulchra  ( Mundulea  — , Pth.) 

0060006 

Thit  pa  gem  pm. 


340  Millettia  Brandisiana,  Kurz 

00606 
Thit  pd  gdn. 


L,  tree  (A.) 


L!l — (Pr*  P*  — 2000 

15  — 30  + 4 — 6 ' r 

SS  = Si  S.  Upper  mixed  forests. — 1. — 

Wood  white,  soft,  considered  valueless. 


341 


Millettia  leucantha,  Kurz. 


008108 

Thin  win. 


Lh  i - 5°)rA°  * — Pi2  Z 2000'). 

15  — 25  + 5 — o . 

SS  = Ca  8.,  Si  S.,  Lat.,  Dil.  Dry  and 

open  forests,  rare  in  upper  mixed  forests. 

Heart-wood  black,  tough,  hut  rather  small, 
used  for  cross  pieces  of  harrows,  &c. 


342 


Millettia  ovalifolia  ( Pongamia — WA.) 


88 = 

Ca  S.  Dry  forests,  entering  savannah 
forests. — 1. — 


343 


Millettia  glaucescens  Kurz. 


ccoocSoccco 

Toang  kd  z 0. 


^W^Trh= i(W-jr^ioo°.). 

SS  = Si  8 .,  Metam.  Evergreen  tropi- 
cal forests,  entering  moister  upper  mixed 
forests. — s. — 

Wood  yellowish,  turning  light-brown,  coarse 
fibrous  but  brittle  and  rather  hard. 


344 


Millettia  pubinervis,  Kurz. 


00 OR 

Lh  jj. 10  , - (M2  — 500').  SS  = 

10  — 12  + 1 — 2 v ’ 

Metam.  Upper  mixed  forests. — 1. — 

Wood  white,  coarse  fibrous,  rather  light, 

perishable. 


345 


Millettia  tetraptera,  Kurz 


Lh  1 - 4°,n  50 a (A  — Pr’  ^ 1000 ')• 

15  — 20  + 5 — 6 ' 

SS  = Ca  S.  Dry  forests. — 1. — 


( xlvi  ) 


-4-2 
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Remarks. 

346  Millettia  atropurpurea,  Bth. 

QOgOOG\£ 

Kwe  id  jin. 

O^jOO0D£sOO£Q£°=<| 

K/  u e t a n i in  or  T a ni  in  ni. 


347 


Sesbania  grandiflora,  Pers. 

ccfio£o^ 

Po«k  p«n. 

c61o£(3[[ 

Po«<k  pi  u. 

Sesbania  Aegyptiaca,  Pers. 

GG|Oo(c§s 

Ye  thi  k i. 


349 


Erythrina  Iudica,  Lunik. 


(Penlay  ka  tbit.)  S.  K. 
In  Prome : Eug-katbit. 


E. 


15 


J0jr®_1(Ps-M'-T-1000r 


SS  = Metam.,  Si  S.,  Lat.  p.  Evergreen 
tropical  forests. — s. — 

Wood  pale-coloured  turning  brownish,  ra- 
ther heavy,  coarse  fibrous  and  rather 
loose-grained,  soon  attacked  by  xylo- 
phages. 


E. 


15  — 25 


8 — 9 + 1 — 2 
— co.  Cult.  only. 


(A — T — 100(P 


SS 


E. 


oo  OK 

8-10  + i_2,(^-TAn-10000. 

SS  = co.  Cult.  only. 

Wood  white,  soft,  light,  fibrous  but  rather 
close-grained.  Said  to  furnish  the  best 
charcoal  for  gun-powder.  Good  for  chil- 
dren’s toys,  &c. 


Lh 


50  — 60 


10  — 15  + 5 — 9 Al'4  T Au" 

500 0-  SS  = Aren.,  Ca  S?  Beach- 
jungles  ; strange  enough  re-appearing  in 
Prome  district,  in  the  dry  forests  ! — 1. — 
Wood  soft  and  white,  loose-grained,  very 
light,  soon  attacked  by  xylophages.  It 
is  the  muchi  wood  of  Madras,  employed 
for  children’s  toys,  boxes,  &c. 


350  Erythrina  stricta,  Roxb. 

FI.  Sylv.  Madr.  t.  175. 

ccoo£oodd6 
To«ng  k<x  thak. 

(Toung  kathit)  S.  K. 


351  Erythrina  suberosa,  Roxb. 


V 


40  — 60 


:(Pr8  r*_  w— 2000'.) 


15  — 25+4  — 5' 

SS  — Si  S.,  Metam.  Upper  mixed 
forests. — 1. — 

Wood  white  and  soft. 


L1' 


40  — 50 


_ (T2  — 20009. 
20  — 30  + 3 — 6 ' ’ 

Si  S.  Upper  mixed  forests. — 1. — 


( xlvii  ) 


352 


353 


354 


355 


Erytkrina  ovalifolia,  Roxb. 

oqjj>sooooo 
Koug  kre  th/t. 
(Kong  ka  tkit)  S.  K. 

Erytkrina  kolosericea  Kurz. 


Erytkrina  lithosperma,  Miq. 

cqooooS 

Ye  ka  thit. 


Butea  frondosa,  Roxb. 

El.  Sylv.  Hadr.  t.  176. 

col  o5o£ 

Po»k  pin. 


356 


357 


Dalbergia  latifolia,  Roxb. 


Dalbergia  cultrata,  Graft. 

Gj£sO^O$ 
Yin  t«ik. 

Yin  daik. 


Le? 


40  — 50 


15_20  + 3_4(CAr’r‘-0'ialSO 
Tongu  Distr.  cult.  ?).  SS  = All.  Sal. 
Aren.  Tidal  forests  and  tidal  savannak 
forests  ; beack  jungles. — 1. — • 

Wood  white,  ligkt,  very  coarse  and  fibrous. 


Lh  tree  (Pi.) 


Lc 


50  — 60 


(P4  — M3  — 1000  0- 


20  — 30  + 4 — 6 
SS  = Metara.  Si  S.  Hill  savannah- 
forests,  and  upper  mixed  forests  along 
ckoungs — s x 1. — 

Wood  yellowish,  soft. 


Lh 


30  — 50 


(A  Pr4  P5  — T — 


6 — 10  + 6 — 8 
1000').  SS  — oo.  All.  Leaf-skedding 
forests,  ckiefly  savannak-forests. — 1. — 
Wood  wkite,  ratker  ligkt  and  ratker  strong. 
Little  used  besides  for  common  house- 
building purposes.  Yields  a red  brittle 
and  clear  resin,  a sort  of  gum  kino  of 
commerce. 


40  — 50 


T no  — ov  . . . 

L 20  — 25  + 3 — 6 
Wood  greenish  or  greyish  black,  often  mot- 
tled or  lighter  veined,  close-grained, 
takes  a fine  polish.  Used  in  India  ex-' 
tensively  for  cabinet  work,  knees  of  ves- 
sels, agricultural  implements,  combs,  &c., 
also  in  gun-carriage  manufactories. 


Lh 


25  — 70 


(A  Pr4  P4  — T Z 
Leaf-sheddinff 


10  — 40  + 2 — 9 

10000.  SS  = 00  Si  S.  _ 6 

forests,  especially  upper  mixed,  savan- 
nak-and  eng-forests. — 1. — 

Sapwood  pale-coloured  turning  pale-brown, 
perishable  ; heart-wood  extremely  dura- 
ble, blackish  and  ebony  like,  sometimes 
wkite  and  red-streaked,  close-grained, 
ratker  heavy,  elastic  but  cracky.  □ ' = 
64  pd.  Used  for  ploughs,  bows,  handles 
of  daks  and  spears.  Exudes  a red  resin. 


( xlviii  ) 


358 


359 


360 


361 


362 


363 


Dalbergia  ovata,  Graft. 

030 

M a dd  md. 


Dalbergia  glauca,  Wall. 

030 

Md  da  md 


Dalbergia  paniculata,  Roxb. 

ooScfls 

Tbit  wd. 

cocolttSoc? 

Td  powk  pm. 


Dalbergia  nigrescens,  Kurz. 


oo8^6s 

Tbit  s d nu  in. 
Dalbergia  purpurea,  Wall. 

ooSqoS 

Sit  pot. 

(Tbit,  po)  S.  K. 
Dalbergia  caua,  Graft. 


364 


Dalbergia  gloracrillora,  Kurz. 


L" 


25  — 35 


Lh 


L> 


10-15+2^ j^lT-TzlSOO'). 

SS  = Si  S.,  Metam.  Upper  mixed 
forests. — s -f  1. 


(p*  M" — T z 1000 '). 

SS  — Si  S.,  Metam.  Upper  mixed 
forests. — s + 1. — 


60  — 80 


30  - 50  + 8^9' (A-Pi-Pi’-lOOO'). 

SS  = Ca  S. ; Si  S.  Dry  forests  ; very 
rare  in  upper  mixed  forests. — 1. — 

Wood  white  turning  pale-yellowish,  strong, 
compact.  Good  for  common  bouse-build- 


Lb  ier-4°6+54°-6  (A  - Pr'  - 1000  ')• 

SS  = Ca  S.  Dry  forests. — 1. — 


Lh 


40  — 60 


15 -20  + 5-0  (P‘ M’  - T ^ 3500  ')■ 
SS  = go.  Si  S.  Leaf-shedding  forests, 
especially  mixed  ones. — 1. — 

Sap-wood  light,  not  much  used,  heart-wood 
black  and  ebony-like. 


Lh 


40  — 60 


15^ — 30  + 3 — jj  (PaM4  T 2000'). 

SS  = Si  S.,  Metam.  Evergi-een  tropi- 
cal forests. — s. — 

Wood  white  turning  brownish,  rather 
heavy,  of  a very  coarse  fibre,  soon 
attacked  by  xylophages. 


Lh  po 20  4^4  5 (1>r?  10°0-2000/).  SS 

= Ca  S.  Upper  mixed  forests. — ]. — 


-4-3 

a 

20 

o 

365 

366 

367 

368 

369 

370 

371 


( xlix  ) 


Names. 


Remarks. 


Drepanocarpus 

Roxb.) 


? reniformis 

cooooSy 

T<mk  m a. 


( Dalbergia ■ 


L’1  — — — 3-  (P1  M4  — T — 500 '). 
8 — lo  + 3 — 4 ' 

SS  = All.  Metam.  Swamp-forests. — s. — 
Wood  white,  turning  yellow,  coarsely  fibrous, 
light,  very  perishable. 


Pterocarpus  Indicus,  Willd. 

PL  Sylv.  Madr.  t.  23. 

occoooS 

Pd  tottk. 

Pterocarpus  macrocarpus,  Kurz. 

ocooooS 

Pd  towk. 


— §2 CPs2  M4 T An4 

n 20  — 50  + 5 — 9 M 1 

1000 /).  SS  = Metam.;  Lat.  p.  Upper 
mixed  forests. — s ? — 

Wood  liglit-brown  with  lighter  coloured 
heart-wood,  coarse  fibrous  but  close- 
grained,  narrowly  streaked,  heavy.  Ex- 
cellent for  the  solid  Burmese  cart-wheels. 
Yields  gum-kino. 


Lh  T7T-30,-  .5° r.  (Pr  M4  — TzlOOO '). 

10  — 2o  + o — 6V 

SS  = CaS.,  Lat.,  Metam.  Upper  mixed 
and  eng,  very  rare  in  dry  forests. — 1 — 
Sap-wood  pale-brown,  streaked,  rather  light, 
close-grained.  Yields  a red-resin,  a sort 
of  gum-kino. 


Derris  robusta,  Bth, 


Pongamia  mitis  ( Robinia — , L.) 

FI.  Sylv.  Madr.  t.  177. 

oo£so£s 

Thin  win. 

Sophora  tomentosa,  L.) 

Arillaria  robusta  ( Sophora — , Roxb.) 

Km  e td  ni  in. 

(Kwe  tanyin)  S.  K. 


L'1  , - 3°ln  . ^ *(P3  — 10000.  SS  = 

15  — 20+4  — 5 v 

All. ; Si  S.  Upper  and  lower  mixed 
forests. — s + 1. — 

Wood  red-brown,  hard  and  close-grained, 
of  a short  coarse  fibre,  soon  attacked  by 
xylophages. 


L“lo^TO=6(CAr‘-TAn‘-0,)- 

SS  = All.  Sal.  Tidal  and  beach  forests. 

Wood  white,  turning  yellowish,  light,  coarse 
fibrous. 


E-  e--”  + 1--11  g ~ An- -1000/). 

SS  = Si  S.  Evergreen  tropical  forests. 
— s. — 

SS 

— Lat.  p.  Evergreen  tropical  forests. 


( 1 ) 


Names. 


Remarks. 


O 


372 


II. — CcesalpiniecB. 

Peltophorum  ferrugineum,  Bth. 


-p,  50  — 60  . 8 ni\  n i 

E-  20  — 30  + 4 — 6 “ ° Coast 

forests. 

Wood  blackish,  the  sap-wood  whitish,  coarse 
fibrous,  light. 


373 


Coesalpinia  sappan,  L. 

PL  Sylv.  Madr.  Anal.  t.  13.  f.  1. 


o8§S£Do5h 

teing-nyet. 


L?^ (?Pr3)P‘  — T1  — O').  SS  = ? 

o + Z 

A red  dye-wood  and  an  important  article  of 
commerce. 


374 


Poinciana  regia,  Boj. 


E-  T^Wf^(A-T,-CuIt-°nly- 

Wood  white,  light,  soft  and  loose-grained, 
takes  a fine  polish.  Exudes  plenty  gum. 


375 


Parkinsonia  aculeata,  L. 

El.  Sylv.  Madr.  Anal.  t.  13.  f.  2. 


E. 


^TO^(A-Pr-  1000')- 
SS  = Ca  S.  Cult.  only. 


376 


Cassia  Fistula,  L. 


Gm«  k i 


Lh 


30  — 50 

10  — 25+3—6 


(A  Pr3  P1  — T z 


500 /).  SS  = oo.  All.  Si  S.  Leaf-shed- 
ding forests,  chiefly  savannah  and  lower 
mixed  forests. — 1. — 

Wood  pale  reddish-brown,  the  heart- wood 
dark-brown,  rather  heavy,  coarse  fibrous 
but  rather  close-grained,  strong,  elastic, 
but  soon  attacked  by  xylopliages  if  not 
seasoned.  □ 1 = 57.  pd.  "Used  for  bows, 
axles  of  carts,  plough  shares,  rice-pound- 
ers,  &c.  Bark  good  for  tanning. 


377 


378 


Cassia  nodosa,  Ham. 


qc8S 

Gn»  them. 


Cassia  renigera,  Wall. 


Gnw  shw  e. 


E.  large  tree  (CM  — T — O').  Evergreen 
tropical  forests. — s. — 


Lh  -rr  3?r  4J^—- r (A  Pr9  — 1000').  SS 
8 — 15  + 3 — 5 v 

= Ca  S.  Dry  forests. — 1. — 


( H ) 


Names. 


Kemarks. 


379  Cassia  Siamea,  Land c. 

FI.  Sylv.  Madr.  t.  179. 

Me  z a H. 


E and  L>  f0-_5^  6 (CAPr-F- 

T — 10000-  SS  = oo.  Si  S.  Mixed 

forests,  rare  in  dry  forests. — 1. — 
Sap-wood  broad,  white,  coarse  fibrous,  light ; 
heart- wood  ebony-like  and  almost  black, 
often  streaked,  heavy  and  very  close- 
grained,  durable,  takes  fine  polish.  □ ' 
= 58  pd.  Used  for  helves,  walking 
sticks,  mallets,  &c. 


380 


381 


382 


Cassia  Timorensis,  DC. 

ccoo£doo8 

TWng  me  s a If. 

Bauhinia  purpurea,  L. 

OOOOC'COOOO 
M«  ha  le  ka  nt 

Bauhinia  variegata,  L. 


B u e chm. 

ocoo£ 

Pa  Ian  pin. 


1 p 1 Q 

E.  — — fA  Pr2  P!  T / 

6 — 10  + | — 1 ^ r r 1 Z 

1000/).  SS  = oo.  Si  S.  Mixed  and 
dry  forest. — s x 1. — 


-p,  q 25  — 30  / * t»  ii  i 

E • 8 — 10  + 2 — 3 P cu  ^ 

OK  on 

^-6-15  + 2-4  <APr‘M  ^ 3200'). 

SS  = Ca  S.  Dry  forests. — 1. — 


383 


Bauhinia  elongata,  Kortli. 


E.  (P‘  T). 


Evergreen  tropical  forests. 


384 


Bauhinia  Malabarica,  Roxb. 


dg0G>>£ 

Bm  e z in. 


c>2oS@<S 

Bo  c chm. 


Ef  12-°0+450-6<P,-150°')-  SS  = 
Si  S.,  All.  Upper  and  lower  mixed 
forests,  rarely  entering  savannah  forests. 

Wood  used  for  the  cross-pieces  of  harrows, 
house-posts,  &c. 


( Hi  ) 


a . 

M 

o 


Remarks. 


385  Bauhinia  racemosa,  Lamk. 

FI.  Sylv.  Madr.  t.  182. 

(3  CO 
Pa  lan. 

Cbm  p<  it. 


386  Amberstia  nobilis,  Wall. 
GOOSOO 

387  Afzelia  bijuga,  A.  Gray. 


Lh 


25  - 
15 


30 


8_15+3^r4(A?-Prl-  1000/)- 
SS  = Ca  S.,  All.  Dry  forests,  entering 
savannah  forests. — 1. — 

Wood  dark-brown,  mottled,  rather  light, 
fibrous  but  rather  close-grained,  the 
heart-wood  very  hard,  takes  hue  polish. 
□ / = 44  pd.  Bark  used  for  slow 
matches  by  matchlock  men  in  India, 
ropes  can  also  be  made  from  it. 


T7  60  40  /rp 

E.  p (T).— s.— 


E. 


40  — 60 


(An3  — 00-  SS=? 


15—20  + 3 — 5 
Beach  jungles  and  coast  forests. — 1.- 


Afzelia  retusa,  Kurz. 


i k on 

E.  ? (An3  - O').  SS  = Sal  ? Ti- 
dal jungles — 1. — 


389  I Tamarindus  Indica,  L. 

FI.  Sylv.  Madr.  t.  184. 


50  — 60 


Q 


390 


oq|^:o£ 

Md  ji  pm. 

o|oq]^5so(S 

Man  k i pm. 
(Ma  gyi)  S.  K. 


L"&E-8— 2»  + «-la(A,-T-A°- 
1000').  SS  _=  00  Si  S.  Cult.  only. 

Sap-wood  yellowish  white,  not  heavy,  rather 
fibrous  and  loose-grained,  perishable,  the 
heart-wood  of  old  trees  only  small,  very 
hard,  dark  coloured  and  resembling 
ebony,  sometimes  beautifully  dark  red- 
dish veined.  Good  for  oil-mills,  mallets, 
rice-pounders,  also  for  furniture  and  in 
house-building,  but  difficult  to  work  on 
account  of  its  hardness.  There  seem 
varieties  of  tamarinds,  the  one  with  red- 
brown  to  other  with  whitish  timber,  but 
I could  not  make  out  this  when  in  Bur- 
ma. Yields  a white  resin  in  small  quan- 
tities. 


Saraca  Indica,  L. 

FI.  Sylv.  Madr.  t.  57?  (pods  segnle.) 

coo5oQ(^ 

Tho  k«  po. 


25  — 30 

E-8  = 12  + a-3<A»,T-1000'>-  88 

= Si  S.  Evergreen  tropical  forests. 


( lui  ) 


391 


392 


Cynometra  ramiflora,  L. 

FI.  Sylv.  Madr.  t.  315. 

(^£000(5 

Mi  in  kd  pm. 


Cynometra  cauliflora,  L. 


E. 


15  — 25 


(Ar3  — T An3  — O'). 


4 — 10  + 1 — 2 
SS  = Sal.  Tidal  jungles. — 1. — 


E.  ^ 9 ^ (Burmah).  Cult.  only. 


393 


III. — Mimosece. 

Acrocarpus  combretiflorus,  Wight. 

QGpSScSs 
Md  yd  n/n. 


L'60^W^8(P;^1000,>-  SS  = 

Si  S.  Evergreen  tropical  forests. — s : 1. — 
Wood  white,  soft. 


394 


Parkia  leiopkylla,  Kurs. 


ooaSyfr 


Tkttk  rare  k*. 


Lh — fps  z 10000.  SS  = 

Si  S.  Evergreen  tropical  forests,  rare  in 
moister  upper  mixed  forests. — s : 1. — 
Sap-wood  white,  soft. 


395 


Parkia  insignis,  Ktirz. 


(Myouk-tanyet)  S.  K. 


Lh 


80  — 100 


40  - 60  + 6 -8  <M'  ^ 1000  '>•  SS 
= Metam.  Evergreen  tropical  forests. 
— s : 1. — 


Wood  yellowish,  turning  pale-brown,  rather 
heavy,  of  a somewhat  unequal  coarse 
fibre,  soon  attacked  by  xylophages. 
Exudes  a red  resin. 


396 


Adenanthera  pavonina,  L. 

FI.  Sylv.  Madr.  t.  46. 


Yu  e k u 


Lc 


60  — 70 

30  — 40  + 4 — 6 


(P3  M8  — T An3  — 


1000 ').  SS  = Metam.,  Si  S.  Evergreen 
tropical  and  moister  upper  mixed  forests. 

Wood  rather  heavy,  coarse  fibrous,  light- 
brown  or  yellowish  greyish,  turning 
brown  at  exposure,  hard  and  close- 
grained,  soon  attacked  by  xylophages ; 
the  heart-wood  dark-brown,  solid,  hard 
and  durable.  Suitable  for  cabinet-work. 
Wood  yields  a red  dye.  The  scarlet 
seeds  used  by  jewellers  as  weights,  also 
for  ornaments,  &c. 


( Uv  ) 


0 

So 

o 


397 


Remarks. 


Xylia  dolabriformis,  Bth. 

FI.  Sylv.  Madr.  t. 

(y£sooc£| 

P*  in  k«  to. 


90  — 100 


398  Acacia  Farnesiana,  Willd. 

FL  Sylv.  Madr.  t.  52. 

Nan  long  k*  aing. 


399 


400 


401 


“ 50  — 00  + 9 — 12  ^ Pr  Al'  1 T 
Z 30000-  ss  = go.  Si  S.  All  leaf- 
shedding  forests,  chiefly  in  upper  mixed 
forests. — 1. — 

Wood  brown  to  dark-brown,  heavy,  fibrous 
but  close-grained,  very  hard,  strong  and 
durable,  but  not  easy  to  work.  = 
60  — 66  pd.  “ The  iron  wood  of  Pegu.” 
The  sap-wood  soon  attacked  by  white 
ants,  but  the  heart-wood  said  to  be  as 
durable  as  teak.  Recommended  for 
spars,  crooks  of  ships,  railway  sleepers, 
handles  of  chisels,  gauges.  Used  for 
ploughs,  house-posts,  bridge-posts,  boat 
anchors,  in  the  construction  of  carts  and 
for  other  purposes.  Exudes  a red  resin. 


E. 


20  — 25 


(A8  Pr3  P2  — T — 


8 — 10  + 1 — 

1000 ;).  SS  = oo.  Ca  S.  Cult.  only. 

Wood  very  hard  and  tough,  much  used  in 
India  for  ship-knees,  tent-pegs  and  simi- 
lar purposes.  A delicious  perfume  is 
distilled  from  the  flowers.  Exudes  a 
considerable  quantity  of  a sort  of  white 
gum-arabic. 


E? 


Acacia  leucophloea,  Willd.  L ? 

FI.  Sylv.  Madr.  t.  48. 

COQ^oSs 
Td  no«ng. 

Acacia  Suma  ( Mimosa-Boxb .) 

A.  Catechu  Bth.,  and  Bedd.  FI.  Sylv 
Madr.  t.  49  P,  not  Willd. 

Acacia  Catechu,  Willd.  ( not  Bfh.) 

A.  Sundra,  Koxb. ; FI.  Sylv.  Madr.  t.  50. 

5p?0(5 
Ska  pm. 

The  brown  wooded  one  (A.  Sundra  ?) : 

cccyS^ 

HUo  m.  (Sha-ni)  S.  K. 

The  white  wooded  ono  : 

cccySol 

111*61  xvd.  (Sha-wa)  S.  K. 


50  — 60 


8 — 25  + 4 — 6 
SS  = Ca  S.  Dry  forests. — 1 


(A  — Pr3  — 1000  ). 


30  — 40 


12  — 20+3 


50  — 60 


(A). 


Lt  15— 6(A^-P‘Z1000/). 
SS  = Ca  S.,  All.  Dry  forests  and  rare 
in  lower  mixed  and  savannah  forests. 

Sap-wood  yellowish  white,  varying  in  bulk 
according  to  age  from  3 and  more  inches 
to  1 inch  thickness,  rather  heavy,  fibrous 
but  close-grained  ; the  heart-wood  simi- 
lar, but  dark-brown  very  strong  and  du- 
rable ; takes  a fino  polish.  □ '=  56  — 70. 
Employed  for  posts  and  uprights  of 
houses,  for  spear  and  sword-handles, 
bows,  &c.  There  aro  several  varieties  ac- 
cording to  Dr.  Brandis  diltbring  in  shade, 
specific  weight  and  yield  of  cutoh.  The 
wood  is  considered  more  durable  than 
teak,  and  is  not  attacked  by  xylophages. 
Recommended  for  railway  sleepers. 
Kutclx  or  catechu  (terra  japonioa  of  com- 
merce) is  extracted  from  the  Avood  in 
large  quantities.  Exudes  a blackish  resin. 


( 'v  ) 


£ o 
O 


Names. 


Bemarks. 


402  Albizzia  myriophylla.  Bth. 


403 


404 


Albizzia  stipulata,  Boiv. 

FI.  Sylv.  Madr.  t 55. 

Poug  me. 

(Biing  may  sa)  S.  K. 


Albizzia  odoratissima,  Bth. 

FI.  Sylv.  Madr.  t.  54. 


Tbit  md  k L 


406 


Albizzia  Lebbek,  Bth. 

cqcSoQ 

Kok  ko. 


407 


E.  small  tree  (T.)  Evergreen  tropical  forests  ? 


Lc  & E. 


100  — 120 


(CAP4  M4 — T 


405  Albizzia  lebekkoides,  Bth.  ? ? or  new  sp.  ? 

QoSoscoqjs 

Th/t  md  ki  e. 


Albizzia  procera,  Bth. 

A.  Lebbek,  Beddome  (hardly  of  Bth.) 
FI.  Sylv.  Madr.  t.  53.  (excl.  pod  ?). 


oo8o£ 

Tint  pm. 


60  — 80  + 8 — 12 
Z 4000  0.  SS  = Metam. ; Si  S.,  &c. 
Evergreen  tropical  and  hill-forests. — 
s : 1. — 

Sap-wood  broad,  white,  light,  coarse-grained 
and  fibrous  ; heart- wood  dark-brown  and 
heavy,  takes  fine  polish.  Good  for  cabi- 
net work,  furniture  and  similar  purposes. 


Lh 


80  — 100 


(Pr3  P3  — T z 2000 '). 


50  — 60  + 5 — 8 
SS  = oo.  Si  S.  Mixed  and  dry  forests. 
— s x 1. — 

Heart-wood  dark-coloured  turning  almost 
black  with  age,  strong  and  heavy,  rather 
loose-grained,  takes  good  polish ; sap- 
wood  white,  perishable. 


E ? 


80  — 100 


(PsJ  — 1000').  ss  = 


50  — 70  + 7 — 3 

51  S.  Evergreen  tropical  forests. 


E? 


60  — 70 


(Pr2  P8  — T An3  z 


30  — 40  + 6 — 7 
20000-  SS=oo.  Si S.  Evergreen  tro- 
pical and  moister  upper  mixed  forests; 
also  dry  forests. — s >;  1. — 

Sap-wood  white,  coarse  fibrous  ; heart-wood 
blackish-brown,  close-grained,  rather 
heavy,  coarse  fibrous  but  compact,  takes 
fine  polish.  Good  for  furniture,  &c. 
Yields  a pellucid  yellowish  resin. 


Lh 


(ps  ms-T  / 1000 ') 

SS  = Metam.,  Si  S.,  All.,  Sal.  P,  Ca  S. 
Mixed  and  dry  forests,  entering  also 
beach  and  tidal  forests — 1. — 

Sap-wood  white  or  brownish,  rather  light, 
coarsely  fibrous  but  tolerably  close-grain- 
ed ; heart- wood  brown  to  blackish-brown, 
rather  heavy,  close-grained,  streaked, 
hard,  strong  and  durable,  takes  fine  po- 
lish. Good  for  house-building,  cabinet 
work,  &c. 


( Ivi  ) 


408 


409 


Remarks. 


Albizzia  lucid  a,  Bth. 

odoocSoS 

Than  th«t  pm. 


Albizzia  Jiringa,  ( Mimosa — Roxb.  et  Jack). 

co£d£°°o£ 

Da  n i m pm. 


L> 


Jao+-sL^6<AI>r‘-p^1000')- 


410 


411 


Albizzia  heterophylla  ( Mimosa — Roxb.) 


25  — 80  + 

SS  = Si  S.,  Lat.,  Ca  S.  Dry  forests, 
also  mixed  forests. — s x 1. — 

Sap-wood,  white,  coarse  fibrous ; heart- wood 
brown,  compact. 


E. 


(P'H’-TZIOOOO. 

SS  = Metam.  ; Si  S.  Evergreen  tropi- 
cal forests,  and  along  choungs  in  moister 
forests. — s. — 

Wood  coarsely  fibrous  but  close-grained, 
rather  heavy,  the  sap-wood  small,  white, 
heart- wood  brown.  Sap-wood  soon  at- 
tacked by  xylophages.  Exudes  a black- 
ish resin. 


E. 


25  — 30 


8-M+li-a(^-*«#M000')- 

SS  = Metam.  Drier  hill  and  pine- 
forests. — 1. — 


Albizzia  dulcis,  F.  v.  Muell. 

(Pithecolobium — Bth. , FI.  Sylv.  Madr. 
t.  188). 


a^cogcs 


412 


I Liu  e t a ni  m. 

RoSACEiE. 

Prunus  Javanica,  Miq. 

qcooo6g]_(So(S 

To;dt  y«p  pm. 


E 


50  — 60 


(P).  Cult.  only. 


25  — 30  + 4 — 8 
Wood  reddish-brown,  streaked  and  mottled 
rather  light,  coarsely  fibrous  but  close- 
grained,  hard  and  brittle,  takes  fine  po- 
lish. Good  for  carts,  packing  boxes,  &o. 


E. 


50  — 60 


(T  An2 


10000. 


20  — 30  H-  6 — 7 
SS  = Si  S.  Evergreen  tropical  forests. 


413 

Pygeum  arboreum,  Encll. 

Tree  (M  — T.) 

414 

Pygeum  acuminatum,  Colebr. 

f^ree  V + 5 — (C  M ?). 

Wood  red,  adapted  for  cabinet  working 

415 

Pygeum  persimile,  Kurz. 

Tree  (T.) 

( 

416 

Parinarium  Sumatranum,  Bth. 

Middling  sized  tree  (T.) 

417 

Pirus  Pashia,  Dan. 

L ? — (A.) 

( Ivii  ) 


c 

£ 6 
o 


Names. 


Remarks. 


418  Pirus  granulosa,  Bert. 


419  Eriobotrya  Notoniana,  ( Photinia — W.  A.) 


420  Eriobotrya  macrocarpa,  Kurz. 


421  Eriobotrya  Bengalensis,  ( Mespilus — Roxb.) 


422 


424 


Hamamelideas. 
Bucklandia  populnea,  R.  Br. 


423  Altingia  excelsa,  Noronh. 


SOO^O 
Nan  id  yep. 
(Nan  t a yok)  S.  K. 


Rhizophore.e. 

Rhizophora  mucronata,  Lamh 

FI.  Sylv.  Madr.  Anal.  t.  13,  f.  4. 

6l 

Pi  u. 


Lc  ? 


24  — 30 


(M.  7200').  SS  = 


6—12  + 2 — 3 
Metam.  Drier  bill-forests. — 1. — 


E. 


30  — 40 


(M3  7000-7200/).  SS=  Metam. 


Drier  hill-forests. — s. — 


30  — 40 


E-  10-16  + 8-8  <P'  20(l0-3000')- 


SS 


= Si  S ? Evergreen  tropical  forests. — s. — 


E. 


60—70 


? + 4 — 5 
= Metam. 
Wood  pale-brown. 


(C.  A.  M3z  6000-7000').  SS 

Hill-forests. — s. — 


E. 


60  — 80 


(M3  4000-72000-  SS 


18  — 40  + 5 — 6 
= Metam.  Damp  and  drier  hill-forests. 

Wood  red-brown,  rather  heavy,  fibrous  but 
close-grained,  rather  hard,  seems  to  be- 
come soon  attacked  by  xylophages. 


L. 


150  — 180 


(T.).  Evergreen 


80  — 100  + 15  — 20 
tropical  forests. — s : 1. — 

Wood  brown,  very  hard,  close-grained,  oily 
and  of  a somewhat  balsamic  odour.  Yields 
a kind  of  storax  (Kandei  Sand.)  This  is, 
to  speak  with  Dr.  J unghuhu,  “the  prince 
of  the  Javanese  forests”  and  there  one  of 
the  most  valuable  timber  trees.  Dr.  Ma- 
son states  that  a considerable  stream  in 
the  province  Mergui  derives  its  name 
from  this  tree,  in  consequence  of  its 
growing  so  thickly  on  its  banks. 


E. 


15  — 25 


(Ar3  — T — 0')-  SS  = 


f + 1 — 

Sal.  Littoral  forests. — 1. — 

Wood  greyish,  close-grained,  rather  heavy. 
Bark  good  for  tanning. 


( lviii  ) 


425 


426 


427 


428 


Rhizophora  conjugata,  L. 

(91 

Pi  u. 


Bruguiera  gymnorhiza,  Latnk . 

@1 

Pi  u. 


Carallia  integerrima,  DC. 


FI.  Sylv.  Madr.  t.  193. 

M a ni  0 k a. 


429 


Carallia  lanceoefolia,  Roxb. 

M«  m 0 k d. 

CoMIiRETACEiE. 

Terminalia  Catappa,  L. 

FI.  Sylv.  Madr.  t.  18. 


430 


Terminalia  cliebula,  Retz. 

FI.  Sylv.  Madr.  t.  27. 


B-  6^10  + llli  <Ar‘  - T An'  - 0). 
SS  = Sal.  Littoral,  chiefly  mangrove, 
forests. — 1. — 


E 


60  — 80 


30  — 40  + 5 — 8 Ar8  TAn‘— °)- 

SS  = Sal.  Littoral  forests. — 1. — 

Wood  reddish-brown,  the  sap-wood  lighter 
coloured,  close-grained,  coarse  fibrous, 
very  heavy,  hard,  strong  and  durable. 
Bark  good  for  tanning. 


E. 


— — (P3  _ H3  ✓ 40000 

25  — 50  + 4 — 10  1 ^ 

SS  = Metarn.,  Si  S.,  Lat.  p.  Evergreen 

tropical  and  moister  upper  mixed  forests. 

— s x 1. — 

Wood  red-brown,  variegated,  heavy  and 
close-grained.  □ / = 60  pd.  Used  for 
rice-pounders,  planks,  &c.,  good  for  furni- 
ture. 


E.  (T.) 


L1 


60  — 70 


(An8  — 0). 


30  — 35  + 6 — 8 
Si  S.  Coast  forests. — s x 1. — 

Wood  brown,  waved,  rather  heavy,  rathor 
close-grained,  takes  a flue  polish. 


L' 


60 


r0 


(C.) 


? + 8 — 10 
Sap-wood  greyish,  streaked,  tolerably  close- 
grained,  the  heart- wood  hard,  yellowish 
or  dark-brown  to  blackish,  heavy,  takes 
fine  polish.  Good  for  furniture.  Nuts 
used  with  iron-clay  for  a good  sort  of 
ink,  they  also  give  with  alum  a durablo 
yellow  dye. 


( lix  ) 


a 

£ o 

O 


Names. 


Remarks. 


431 


432 


433 


434 


435 


436 


437 


Terminalia  tomentella,  Kurz. 


Pan  ka. 


Terminalia  Belerica,  Roxb. 

FI.  Sylv.  Madr.  t.  19. 

Tint  sein. 


Terminalia  citrina,  Roxb. 


Terminalia  bialata,  Wall. 

c8fo<5 

Leing  pin. 

Terminalia  pyrifolia,  ( Rentaptera — Presl .) 

• cB^ocS 

Lem  pm. 

Terminalia  alata,  Roth. 

coo  o a5  oqj  | (c§ 

To«k  ki  dn  d yu  ak  ki. 


Terminalia  crenulata,  Roth. 

coo  ooSoqjl  93  goScoos 

Towk  ki  dn  d y u «k  the. 


Lh 


80  — 100 


(P*  _ T — 2000;). 


50  — 80  + 9—  12 
SS  = Metam.,  Si  S.,  Arg.  Upper  mixed 
and  low  forests. — 1. 

Wood  pale-brown,  rather  heavy,  close-grain- 
ed, the  heart-wood  yellowish-brown. 
Used  for  yokes  and  canoes.  Fruit  mixed 
with  iron-clay  gives  ink  of  an  inferior 
kind. 


Lh 


70  — 80 


(A  Pr2  P3  — T z 
Upper 


30  — 40  + 6 — 8 
2000  0-  SS  = Metam.,  Si  S. 
and  lower  mixed  forests. — 1. — 

Wood  white,  rather  soft,  tolerably  durable, 
□ ' = 40  pd.  Good  for  packing  boxes, 
Exudes  gum. 


U 


Lh 


60  — 80 
? + 5 — 8 


(T.) 


40  - 60  + 6- 10  <An‘  ~ 1000')-  SS 
= Si  S.  Upper  mixed  forests. — 1. — 


Lh  7 


60  — 80 


30  — 50  + 5 — 8 ^■I>3  T A 1000  0- 
SS  = Metam.,  Si  S.  Mixed  forests. — 1. — 
Wood  not  used.  = 39  pd. 


Lh 


40  — 60 


(P4  — M3— 00-  SS 


10  — 25+3  — 6 
= Lat.,  Arg.,  All . Lower  mixed  and 
open  forests. — 1. — 

Wood  very  heavy,  the  sap-wood  pale-brown, 
the  heart-wood  dark-brown,  fibrous  but 
close-grained,  takes  very  fine  polish. 


Lh  5 


60  — 100 


(C  Ar9  Pr8  P‘-Tz 
Si  S.  All  leaf-shed- 


30  _70  + 6 — 12 
2000').  SS  = oo. 
ding  forests. — 1. — 

Heart-wood  dark-brown.  □ 1 = 58  pd. 
Used  for  house-posts  and  planking. 


( lx  ) 


o 


Names. 


Remarks. 


438 


439 


440 


442 


443 


444 


Combretum  apetalum,  Wall . 

N«  p»  n«  e. 

Anogeissus  acuminata,  Wall. 

<^so<5 

Yong  pm. 


Lumnitzera  racemosa,  Willd. 

Yin  ye. 


Lumnitzera  littorea,  Voigt. 


Gyrocarpus  Jacquini.  Roxb. 

FI.  Sylv.  Madr.  t.  190. 


Pin-le-thit-ko»k. 

MYRTACEyE. 

Melaleuca  Leucadendrou,  L. 


Tristania  Burmanica,  Griff. 

cooo6§s(^  £$(?>£ 

Towng  yo  pi  zin. 


1 5 95 

Lh  ^ (A  — Pr4  — 1000 0. 

-I  ■> 


i + 1 
Ca  S. 


Dry  forests. — 1. — 


Lh? 


80  — 100 


(A  Pr3  P4  — T z 
Leaf-shedding 


40  — 80  + 9 — 12 
3000  0-  SS  = oo,  Si  S. 
forests. — 1. — 

Wood  uniformly  brown,  the  heart-wood 
red-brown,  heavy,  close-grained,  hard, 
strong  and  durable,  takes  fine  polish. 

W = 2 — pd.  Good  for 

building  purposes  and  in-door  work  ; 
exposed  to  water  it  soon  decays. 


E. 


20  — 40 


0 . „ -r  (Ar8  An3  — 00-  SS  = Sal. 

r + 2 — -4 
Littoral  forests. — 1. — 

Wood  strong  and  durable,  useful  for  posts 
and  other  purposes  in  house-building. 


on 40 

E.  k--— - , (T).  SS  = Sal.  Littoral 

? + 2 — 4 \ ' 

forests. — 1. — 


Lh 


60  — 80 


(T  An3 


1000  0. 

Upper 


40  — 50  +4  — 8 
SS  = Si  S.  and  chloritic  rocks, 
mixed  forests. — 1. — 

Wood  white,  very  light  and  soft.  Good  for 
children’s  toys,  boxes,  &c. 


20  — 25 


(T.).  SS  = Lot. 


E 

10  — 15+2  — 3 

Wood  brown,  heavy,  close-grained,  takes  a 
beautiful  polish.  The  leaves  and  young 
parts  yield  the  well-kuown  oil  of  caja- 
piti. 


K CTTTi^3<p'M,-Tz2500')- 

SS  = Lat.,  Metam. 

Open  forests,  especially  Eng  and  hill  Eng 
forests. — 1. — 


( l*i  ) 


445 


446 


447 


448 


449 


450 


451 


452 


Psidium  guava,  L. 

oocooooo£ 

Hd  Id  k a pm. 

Nelitris  paniculata,  Ldl. 


90 SO 

E.  r+'  2 --  3 (A  PrS  — T ^ 1000  0-  SS 
= co.  Cult. 


E. 


20  — 25 


10_15+x_i(Mi-T  3000-4000/). 

SS  = Metam.  Damp  and  drier  hill- 
forests. — 1. — 


90 SO 

Eugenia*  aquea,  Burnt.  Fl.  Ind.  114  ; Boxb.  E.  yy- — y- y (C  PM  — T).  Ap- 

Fl.  hid.  II.  492  ; Wight  Ic.  t.  550.  {Jam-  10  + f ~ , 

bom  aquea,  LG.,  Wight  Ic.  t.  216).  Parently  0nl7  cultivated. 


Eugenia  J avanica,  Lamk.  Encycl.  III.  200. 
(E.  alba,  Boxb.  FI.  Ind.  II.  493  ; Wight 
Ic.  t.  548  ; E.  Boxburghiana,  Wall.  Cat. 
3608). 


Eugenia  polypetala,  Wall.  Cat.  3616  ; Wight 
Ic.  t.  610. — {E.  angmtifolia,  Boxb.  Fl. 
Ind.  II.  490,  non  Lamk.). 


Eugenia  Jambos,  L.  sp.  pi.  672  ; Boxb.  Fl. 
Ind.  II.  494.  ( Jambosa  vulgaris,  DC. 

Wight  Ic.  t.  435). 


Eugenia  amplexicaulis,  Boxb.  Fl.  Ind.  II. 
483  ; Wight  Ic.  t.  608. 


Eugenia  Malaccensis,  L sp.pl.  672;  Boxb . 
Fl.  Ind.  II.  483  ; Wight  III.  II.  14.  t.  98. 
{Jambosa  Malaccensis,  DC.,  Lot.  Mag.  t. 
4408  ; E purpurea,  Boxb.  Fl.  Ind.  II. 
48o ; Wight  Ic.  t.  549  ; Griff.  Not.  Dicot. 
654). 

Tka  pi  a thd  pi  e. 


E-  ioj'ry+330-4  <A“'  - n ss 

Aren.,  Si  S.  Coast-forests. — s. — 


20  — 30 


1 (0.). 


E"  4 — 6 + 3 — 4 
"Wood  pale-brown,  close-grained,  heavy. 


E.  T 


20  — 30 


3 _ 5 + 3 _ 4 T 0 Cult* 

only. 


E.  large  tree  (C.) 


E. 


30  — 40 


(T.  cult.). 


* The  unsatisfactory  state,  in  which  I found  the  genus  Eugenia,  compels  me  to  introduce  here  a number  of 
synonyms  and  citations  of  numbered  collections,  in  order  to  facilitate  the  understanding  of  the  species  as 
understood  here.  I have  not  attempted  to  reduce  these  to  their  original  denomination,  for  such  would  have 
forced  me  to  work  up  the  whole  of  the  genus.  I am  aware  that,  especially  with  regard  to  Roxburghian  species, 
I have  come  to  conclusions  somewhat  different  from  those  of  former  authors. 


( lxii  ) 


Current 

No. 

Names. 

Remarks. 

453 

Eugenia  macrocarpa,  Roxb.  Fl.  Lid.  II. 
497  ; Wight  Ic.  t.  614. 

ok 

E.  W-  Y2  + 2 -3' (Ps2  M*  ~ T Z 2000  '>• 
SS  = Metam.  Si  S.  Evergreen  tropical 
forests. — s. — 

Wood  rather  heavy,  fibrous  but  close-grained, 
pale-brown. 

454 

Eugenia  formosa,  Wall.  PI.  As.  rar.  II.  6. 
t.  108,  (1831). — ( E . ternifolia,  Roxb.  Fl. 
hid.  II.  489.  (1832) ; Wight  Ic.  t.  611.). 

E.  large  tree  (C.  T.)  Evergreen  tropical 
forests. 

Wood  heavy,  uniformly  brown,  close-grain- 
ed, takes  fine  polish. 

455 

Eugenia  lanceaefolia,  Roxb.  Fl.  Ind.  II. 
494 ; Wight  Ic.  t.  621.  [E.  Wallichii, 

Wight  Ic.  t.  536  ; E.  bi/aria,  Colebr.  in 
Wall.  Cat.  3606). 

E.  very  large  tree.  (C  Z 1000')- 

456 

Eugenia  cerasiflora,  Kurz.  ( Jambosa  sp. 
No.  19,  in  lib.  Ind.  or  Hf.  8f  Tlx. ; Hb. 
Griff.  No.  2355  et  2412). 

. 

E-5o-«o  + b-io<m\  1000/'-  ss 

Metam.  Evergreen  tropical  forests. — s. — 
Wood  heavy,  brown,  unequally  fibrous, hard. 

457 

Eugenia  tristis,  Kurz ; Hb.  Brandis, 
No.  1233. 

• 

E.  (T.).  Eug-forests. 

458 

Eugenia  pachyphylla,  Kurz  ; Hb.  Brandis, 
No.  1337. 

E.  (T  3000  0. 

Tha  pi  e cho. 

459 

Eugenia  grandis,  Wight  Ic.  t.  614. — ( E 
cymosa,  Roxb.  Fl.  Ind.  II.  492,  non 
Lamk. ; E.firma,  Wall.  Cat.  3603). 

E.  . 0 50  “ _ (P3  M2  T Z 1000  ')• 

18  — 24  + 4 — 6 

SS  = Si  S.  Metam.  Evergreen  tropi- 
cal forests,  and  moister  upper  mixed 

cooo£coc(cj 
Toang  tha  pye. 

forests. — s. — 

Wood  heavy,  brown,  hard  and  brittle,  close- 
grained 

ooc(g(o§ 

Tha  pye  kyi  (S.  K.) 

460 

Eugenia  lepidocarpa,  Wall.  Cat.  3618  p.  p. 
Hb.  Brandis,  No.  1228.  ( Probably  same 

as  Syzygium  Palembanicum,  Miq.) 

E.  (T).  Eng  forests. 

( Ixiii  ) 


461 


462 


463 


464 


465 


466 


467 


Eugenia  oklata,  Roxb.  FI.  Ind.  II.  493  ; 
Wight  Ic.  t.  622 : Wall,  Cat.  3569.— {E. 
pulchella,  Wall.  Cat.  3566,  vix  Roxb.) 

Tka  p ie  n*. 


Eugenia  rukens,  Roxb.  FI.  Ind.  II.  496 ; 
Wight  Ic.  t.  630. — ( Jambosa  Wightiana., 
Bl.) 


Eugenia  Thumra,  Roxb.  FI.  Ind.  II.  495  ; 

Wight  Ic.  t.  617. — ( Sgzygium  speciosum, 
Wall  Cat.  3568 ; Hb.  Eelf.  No.  2372, 
et  2374). 


cooococ(g 

Tau  tkd  p i e. 


Eugenia  myrtifolia,  Roxb.  FI.  Ind.  II.  490  ; 
Wight  ic.  t.  618;  Mb.  Wall.  Cat.  3573. 
A.  p.  p.  intermixed. 


Eugenia  acuminatissima (iif//r<ws — Bl.  Bydr. 
1088.  E.  altmima.  Wall.  Cat.  3588; 
E.  ferruginea , Wight  Ic.  t.  554.  Hb. 
Eelf.  2393). 


Eugenia  cymosa,  Lanik.  Diet.  III.  199.  non 
Roxb. ; Wight  Ic  t.  555.  ( Jambosa  te- 

nuicu-spis,  Miq.  Fl.  Ind.  Bat.  I.  431 
Syzyg.  nelitricarpum , T.  et  B.  in  Nat. 
Tydschr.  Ned.  Ind.  XX  V. ; E.  viminea, 
Wall.  Cat.  3593.  A ; E.  caudata  and 
E.  concinna , Wall.  Cat.  3591  et  3582  ; 
E.  toddalioides.  Wight  Ic.  t.  542  ; Eb. 
Griff,  and  Eelf.  No.  2391  et  2396). 


Eugenia  venusta,  Roxb.  Fl.  Ind.  II.  491 ; 
Wight  Ic.  t.  625. 


oocjyols 

Tka  p*  e k a. 


E. 


40  — 50 


(M3  — T— O').  SS 


12  — 20  + 4 — 6 
= Metam.  Evergreen  tropical  forests. 


E.  large  tree.  (0.  T.) 


E. 


40  — 50 


(P2  M3  — T Z.  1000'). 


15  — 20  + 4 — 6 
SS  Metam.  Si  S.  Evergreen  tropical 
forests. — s. — 

Wood  keavy,  red-krown,  close-grained  and. 
ratker  kard. 


E.  (T.) 


E.  (T  or  An  ?). 


E.  little  tree  and  skruk.  (T  — 0''). 


E. 


20 


ss 


Metam.  Evergreen  tropical  forests. — s. — 


( lxiv  ) 


468 


4G9 


470 


471 


472 


473 


474 


475 


Eugenia  Jambolana,  Lamlc.  Diet.  III.  198  ; 
Wight  Ic.  t.  535  ; Roxh.  FI.  Ind.  II. 
484. — (E.  rubescens,  A.  Gray.)  El.  Sylv. 
Madr.  t.  197. 

03C§g|[ 

Thd  p*  e pi  u. 


Eugenia  fruticosa,  Roxb.  FI.  Ind.  II.  487  ; 
Wight  Ic.  t.  624. 


Thd  pye  ni  (S.  K.). 


Eugenia  leptantha,  Wight  Ic.  t.  528.  (Sg 
zygium  suavissimum,  Wail.  Cat.  3573 ; 
S.  sp. .Griff.  Not.  Die.  654). 


E.  & Lh 


50  — 80 


(0  A Pr8  P*  — 


18  — 30  + 5 — 12 
T z 2000').  SS  = oo.  Si  S.  Deci- 
duous forests,  chiefly  the  mixed  and  dry 
ones,  entering  also  evergreen  tropical 
forests,  s + 1. 

Wood  heavy,  hard,  brown,  close-grained, 
but  brittle.  Bark,  like  that  of  most 
other  species  of  Eugenia,  good  for  tan- 
ning purposes. 


E. 


40  — 50 


E. 


15  — 20  + 4 — 6 (C  P3  1 Z 

1000 ;).  SS  = Dil.  Lat.  Low,  especi- 
ally Eng,  forests. — 1. — 


25  — 30 


6 — 8+3 
SS  = Si  s. 


(Ps*  T — An3  z 1000'). 

T 

Evergreen  tropical  forests. 


Eugenia  claviflora,  Roxb.  ( Wight  Ic.  t.  606  ; E. 
E.  long  flora,  Wall.  Cat.  3572.  A.  et 
8085 ; E.  excavata,  Wall.  Cat.  3574). 


Eugenia  Zeylanica,  Wight  Ic.  t.  73,  non  E. 
Roxb.  ( Jambosa  bracteata,  Niq.  FI.  Ind. 
Bat.  I.  437).  FI.  Sylv.  Madr.  t.  202. 

cocjgQoloS 

Thd  p ie  po«k. 


Evergreen  tropical  coast-forests. — s. — 


25  — 30 


Eugenia  grata,  Wall.  Cat.  3586 ; Wight 
III.  II.  15.  (E.  scabrida,  Wall.  Cat. 

3564  D. ; Hb.  Griff,  et  Self.  No.  2364  et 
2365). 


Eugenia  bracteolata,  Wight  Icon.  t.  531. 
Mb.  Griff.  Sf  IF  If.  Nos.  2386-2387. 


Eugenia  cinerea,  Wall.  Cat.  3576.  (E. 
sioides,  Wall.  Cat.  3553,  the  fruiting 
cimens ; lib.  Griff,  et  Helf 
2410). 


( E . ribc 
spe- 
No.  2401  et 


8-12  + 2-3<T-Aa^400l>>- 
SS  = Si  S.,  chloritic  rocks.  Evergreen 
tropical  forests. — s. — 


E.  small  tree  (T. 


E.  (T.) 


E.  (P*  — T Z 10000.  SS  = SiS.  Ever- 
green tropical  forests. — s. — 


( lxv  ) 


Current 

No. 

Names. 

Remarks. 

476 

Eugenia  tetr'agona,  Wight  III.  II.  16. 

E.  (A.  3000-40000- 

477 

Eugenia  operculata,  Roxh.  Wort.  Beng.  37 
et  Fl.  Ind.  II.  486  ; Wight  Ic.  t.  552. 
( Syzyg . nervosum,  DC.  Prod.  III.  260  ; 
Bth.  Fl.  Hongk.  119;  E.  ribesioides , Wall. 
Cat.  3553  B or  C ; Syz.  vast  urn,  Wall. 
Cat.  3561  ; E.  firma,  Wall.  Cat.  3558; 
Syz.  Paniala,  Wall.  Cat.  3557  A p.  p.) 

E-  5 -Ts  + T-  6 M'  T-°'>- 

SS  = All.  Metam.  Swamp-forests.— s.— 

Ye  tha  p»  e. 

478 

Eugenia  obovata,  Wall.  Cat.  3352  A. ; Wb 
Griff.  No.  2403.  {Syzygium  grande,  Wall. 
Cat.  8554 ; Syzyg.  polyanthum , Thw. 
Ceyl.  PI.  2801,  non  Wight). 

T?  30  40  , A 0\ 

E-  5 - 8 + 3 - 5 (Af)- 

479 

Eugenia  Paniala,  Roxh.  Fl.  Ind.  II.  489  ; 
Wight  Ic.  t.  616 ; Wall.  Cat.  3557. 

E.  large  tree  (C.) 

480 

Eugenia  praecox,  Roxb.  Fl.  Ind.  II.  488 ; 
Wight  Ic.  t.  619. 

E.  (C.) 

481 

Eugenia  cerasoides,  Roxb.  Fl.  Ind  II.  488  ; 
Wight  Ic.  t.  615. — {Syzyg.  subnodosvm, 
Miq. ; E.  polyantha,  Wight  Ic.  t.  543, 
non  Thw.  ; Syzyg.  occlusam , Miq. ; Hb. 
Griff.  Welf.  No.  2349  et  2395). 

cx>c@9jp5 
Tk«  p«  e chin. 

482 

Eugenia  balsamea,  Wight  III.  II.  16. 

E.  (Burmah,  no  station). 

488 

Barringtonia  Asiatica,  ( Mammea — L. ; B. 
speciosa,  L.f.) 

g 15  + 4 8 ^‘I1  ~ 0 ).  Coast- 

forests. — 1. — 

Ke  k/. 

Kj  e k i 

a 

® c 

o 

484 

485 

486 

487 

488 

489 

490 

491 

492 


( lxvi  ) 


Names. 

Remarks. 

Barringtonia  racemosa,  DC. 

go^sckS 

Kt  e pm. 

E.20_4025  + ;4°_5(  An'  00.88- 

Si  S.,  chloritic  rocks,  &c.  Coast-forests. 

Barringtonia  macrostachy  a,  ( Careya — Jacl;. ) 

E.  small  tree  (T1  — 07). 

Barringtonia  conoidea,  Griff. 

E.  small  tree  (T). 

Barringtonia  augusta,  ( Stravadium — Wall.) 

E.  middling  sized  tree  (T). 

Barringtonia  pterocarpa,  Kurz. 

a}]  COOS 
e tha. 

K 12^20 -+4- 6 ^ ^ 10000- 
SS  = Si  S.,  Metam.,  Lat.  p.  Evergreen 
tropical  forests. — s. — 

Barringtonia  acutangula,  Gcertn. 

FI.  Sylv.  Madr.  t.  204. 

coqpf 

X?  e m. 

40  — 50  c p 

10  — 25  + 5 — 6 V r X iU  z 

1000 ').  SS  = Si  S.,  All.  Mixed  and 
swamp-forests. — 1.  + s — 

Wood  red-brown,  hard,  fine-grained,  used 
in  constructing  carts ; bark  good  for  tan- 
ning. 

Careya  arborea,  Roxb. 

FI.  Sylv.  Madr.  t.  205. 

00§GgS 

B«u  pa  e. 

(Bam-bue)  S.  K. 

Ll  12  -020  +C5°-8'P‘M‘-T^1000')- 
SS  = Dil.  Ca  S.  All.  Open  and  dry 
forests ; lower  mixed  aud  savannah 
forests. — 1. — 

Wood  heavy,  red-brown,  close  and  even- 
grained,  tough,  strong  and  durable,  takes 
fine  polish.  W = □ 7 = 55  pd.  Used 
for  gun-stocks,  house-posts,  planks,  cart- 
framing,  &c.  Also  good  for  furniture 
and  cabinet-working,  but  too  heavy. 
Bark  used  for  tanning. 

Careya  sphmrioa,  Roxb. 

Lh  largo  tree  (C). 

Plancbonia  valida,  B! .* 

Bam  b u e. 

E?  15  — 20  + 4—  10  (An  0 ~ 

Si  S.  Evergreen  coast-forests. — s. — 
Wood  brown,  tho  sap-wood  lighter  coloured, 
close-grained,  heavy. 

* This  is  tho  tree  which  I mistook  in  my  Andaman  Report  for  Careya  sjpharica  of  Roxburgh. 


-4J 

I < 

o 

493 

494 

495 

496 

497 

498 

499 

500 
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Names. 

Remarks. 

Melastomaceje. 

Memecylon  ovatum,  Sm. 

(=  M.  edule  Sm.  accord.  Triana.) 

E.  little  tree  (CM'-T  - 1000  ).  SS  = 
Metam.  Evergreen  tropical  and  moister 
upper  mixed  forests. — s. — 

Memecylon  pauciflorum,  Bl. 

90  9*5 

E.  g~-_  12  + i_  1 1 (An3  — 10000-  SS 

= Si  S.,  chloritic  rocks.  Evergreen  tro- 
pical forests. — s. — 

Memecylon  plebejum,  Kurz. 

E.  20  _ 2°  (A  Pr2  — P3  _ on 

8 — 10  + 2 — 3 ' 

SS  = All.  Swamp-forests. — s. — 

Memecylon  celastrinum,  Kurz. 

M/  in  che  th d n i ak. 

E-  ! 2 _3L  + 3°-  3 J M*  _ T _ 1000  0- 

SS  = Metam.,  Si  S.  Evergreen  tropical 
forests. — s. — 

Memecylon  umbellatum,  Bunn. 

FI.  Sylv.  Madr.  t.  206. 

i 

E.  little  tree.  (T  — An3  — 10000-  SS  = 
Si  S.,  chloritic  rocks,  &c.  Evergreen 
tropical  forests. — s. — 

Wood  very  strong  and  tough,  very  hard  and 
close-grained.  Good  for  cart-axles  and 
forms  a sort  of  box-wood.  Leaves  and 
flowers  a yellow  dye. 

Melastoma  normale,  Bon. 

E.  little  tree.  (C  A P2  M3  — T An3  z 
50000-  SS  = Metam.,  Si  S.,  &c.  Ever- 
green tropical  forests,  ascending  into  the 
drier  hill-forests. — s x 1. — 

Lythrarie.e. 

19  15 

Lh  - 9 -W  (Pr*  _ 1000  0-  SS  = Ca  S. 

Woodfordia  fruticosa,  Kurz. 

Dry  forests. — 1. — 

The  flowers  yield  a valuable  red  dye  of  con- 
siderable importance,  but  little  known. 

Lawsonia  inermis,  L. 

L.  10  ~ 12  (P3  — 1000 0-  SS  = ? Cult. 

©S; 

only. 

Dam. 

©Ss 

Dam. 

( Ixviii  ) 


Names. 


O 


501 


Crypteronia  paniculata,  Bl. 


Remarks. 


50  — 80 

30  — 50  + 4 — 9 


(Ar8P9  — T — 1000/). 


A nan  po. 
(Anain  ben)  S.  K. 


SS  = Si  S.,  Metam.,  &c.  Evergreen 
tropical  forests,  especially  the  open  ones ; 
also  moister  upper  mixed  forests. — s x 

1.— 

Wood  light  to  reddish-brown,  fibrous,  close 
but  not  straight-grained,  rather  heavy, 
the  annual  rings  narrow.  Used  occa- 
sionally for  cart-wheels,  but  more  in  use 
for  fire- wood. 


502 


Lagerstroemia  Flos  reginse,  Betz. 

Lagerstroemia  reginee  Roxb. ; 
Sylv.  Madr.  t.  29. 

@<s«ao5(g 

Pi  z'm  md  y u «k  ki. 


FI. 


Lc_h 


50  — 60 


(C.  A.  Pr4  — T — 


20  — 30  + 6 — 12 
2000').  SS  = oo.  Si  S.  Mixed  forests. 


Wood  pale  or  dark-brown,  rather  heavy, 
streaked,  fibrous  but  close-grained,  takes 
a fine  polish.  □ ' = 37  pd.  Used  for 
house-posts,  planking,  beams,  scautling 
for  roofs,  carts,  boats,  paddles,  oars,  &c. 
Exudes  a resiu. 


503 


Lagerstroemia  macrocarpa,  Wall. 


Goug  pz  un  md. 
(Run  pima)  S.  K. 


Lh  30  40 

8 — 15  + 5 — 5 
1000').  SS  = 

forests. — 1. — 
Wood  white  ? 


(A  Pr8  P4  — T Z 
oo.  Mixed  and  open 


504 


Lagerstroemia  hypoleuca,  Kurz. 


505  Lagerstroemia  floribunda,  Jack. 

@<$!«@|[ 

Pi  in  md  pi  u. 

506  Lagerstroemia  tomentosa,  Prsl. 

CDoSo 

. 

Li?  Z3. 


L"25_6!i0T^-9  (^‘-100°  ).  SS 
= Si  S.,  Chloritio  rocks,  &c.  Upper 
mixed  forests. — 1. — 

Wood  greyish-brown,  narrow  streaked,  close- 
grained  and  heavy. 

Little  tree  (T.) 


L>> — fP8  M4  — T — 1000  ^ 

u 50  — 60  + 7 — 12  1 

SS  = Si  S.,  Metam.  Evergreen  tropi- 
cal and  moister  upper  mixed  forests. 
— s : 1. — 

Wood  dark-brown,  close-grained,  heavy,  the 
annual  rings  distinct  and  narrow.  □/  = 
53  pd.  Valued  for  bows  and  spoar- 
handles,  also  used  for  canoes  and  cart- 
wheels. Exudes  red  resiu. 


-4-3 

a 

3* 

o 

507 

508 

509 

510 

511 

512 

513 


( lxix  ) 


Names. 

Remarks. 

Lagerstroemia  calyculata,  Kurz. 

^ ^ 30  — 40  +<4> — 7 ^M>  1000/)-  SS 

Pi  wn  m a pi  u. 

= Metam.  Evergreen  tropical  forests. 

Wood  brown,  heavy,  of  somewhat  unequal 
fibre,  close-grained,  rather  soft,  soon 
attacked  by  xylophages. 

Lagerstroemia  villosa,  Wall. 

L?  16_4020+53°_5(P8'  MI-10»0'>. 

GG)d<$COGCQ% 
Z ouug  gd  le. 

SS  = Si  S.,  Metam.  Evergreen  tropi- 
cal forests,  especially  the  open  ones. 

Wood  pale-brown,  rather  heavy,  somewhat 
close-grained,  rather  coarsely  fibrous. 
Not  much  used.  □ ' = 40  pd. 

Lagerstroemia  Indica,  L. 

L?10“  20(P  T).  Cult.  only. 

Lagerstroemia  parviflora,  Roxb. 

FI.  Sylv.  Madr.  t.  31. 

Lh  20r3„°  -(a?). 

10  — 15  + 3 — ■ 5 v ' 

Wood  greyish  or  light-brown,  close-grained, 
straight  fibrous,  elastic,  hard,  takes  very 
fine  polish.  □ ' = 40  pd.  Good  for  build- 
ing purposes,  beams,  rafters,  boats,  axles, 
&c. 

Duabanga  grandiflora,  (Lagerstroemia  Roxb.) 

Ti  (C  A Prs  P4  T " 

h 50  — 80  + 10  — 12  (bAil  1 1 z 

cQooSq 

Mi  ouk  gnu. 

3000').  SS  = Metam.,  Si  S.,  &c.  Ever- 
green tropical  and  mixed  forests. — 1. — 
Wood  yellowish,  turning  pale-brown  or  grey- 
ish, somewhat  mottled,  heavy,  coarsely 
fibrous,  but  rather  close-grained,  rather 
hard,  takes  good  polish.  □ ' — 30  pd. 
Used  in  house-building. 

Sonneratia  acida,  L.  f. 

E.  10  ~ 15  (C  T An8  00-  SS  = Sal. 
Littoral  forests. — 1 ? — 

coqncoq 

T a pit  or  Td  m». 

Wood  soft,  light  and  perishable. 

Sonneratia  alba,  Sm. 

E.  10  ~ 15  (An.  — 00.  SS  = Sal.  Lit- 
toral  forests. — 1. — 

( Ixx  ) 


-4-3 

g 6 

fa  £ 

Names. 

Remarks. 

P 

o 

514 

Sonneratia  Grifiitkii,  Kurz. 

E.  30  7 40  (P*  T 00-  SS  — Sal. 

°°(g[o$s 

T a pi  u pan. 

Littoral  forests. — s. — 

515 

Sonneratia  apetala,  Buck. 

oc^ocol 

Kam  pa  la. 

E-  15  -402S+630-4  (CP!-T-»')- 
SS  = Sal.  Littoral  forests. — 1. — 

Wood  red,  coarse-grained,  strong  and  kard. 
Good  in  kouse-building,  for  packing 
boxes,  &c. 

516 

Punica  Granatum,  L. 

E.  little  tree.  (A  — Pr.).  Cult.  only. 

oo  cb 

Tka  \e. 

Samydace  JR. 

4A 

Lh  i~g~-  o-  J (P3  _ M — 500/). 

15  — 2o  + 3 — 4 v ’ 

SS  = All.  Lower  mixed  forests. — s -f 

1.— 

517 

Casearia  Canziala,  Wall. 

518 

Homalium  tomentosum,  Bth. 

cQoctSc^o 

Mi  ou\l  cko. 

Lh  ^ /p*  Aji  tm;8  ✓ 

U 40  — 50  + 8 — 10  ^ A M Z 

20000.  SS  = oo.  Si  S.  Mixed  forests. 

Wood  ligkt-yellow,  turning  pale  to  greyisk 
brown,  very  keavy,  very  close-grained, 
but  of  unequal  fibre,  rather  soft,  takes 
very  fine  polisk.  n / = 56  pd.  Used 
for  teetk  of  karrows.  Good  for  furni- 
ture. 

519 

Homalium  Griffitkianum,  Kurz. 

Small  tree  (T.) 

520 

Homalium  foetidum,  Griff. 

Small  tree  (T.) 

c^ooSoos 
Hi  ouk  give. 

521 

Homalium  minutiflorum,  Kurz. 

Tree  (P.) 

( Ixxi  ) 


c 

£ o- 


Names. 


Remarks. 


Passiflorace.e. 
522  Carica  Papaya,  L. 

oo6cooo 
Thim  bo. 


E. 


OO  OK 

llT— - 20  + 1 — 2 TAn*z1°°0,)< 

SS  = oo.  Cult.  only. 

Wood  spongy  fibrous,  coarse  and  very  pe- 
rishable. Exudes  a white  resin.  The 
milky  juice  of  the  unripe  fruit  is  a 
powerful  vermifuge.  Water  impregnated 
with  the  milky  juice  makes  all  sorts  of 
meat  washed  in  it  tender. 


DATISCACEyE. 

523  Tetrameles  nudiflora,  RBr. 

FI.  Sylv.  Madr.  t.  212. 

oo8oqo5 

Tint  bat. 

oo8cola5 

Tint  peak. 


Lh 


120  — 150 


(Pr2  P*  M*  — T An3 


80  — 100+10  — 15 
Z.  1000 x).  SS  = Metam.  Si  S.  Ever- 
green tropical  forests,  rare  in  dry  forests 
along  choungs. — s : 1. — 

Wood  brown,  light,  coarse  fibrous,  rather 
loose-grained,  valueless. 


524 


525 


Araliaceje. 
Aralia  armata,  Seem. 

Brassaiopsis  palmata,  Kurz. 


526 


527 


Polyscias  nodosa,  Seem. 


Heptapleurum  glaucum,  Bill,  et  Hf. 


528 


Trevesia  palmata,  Vis. 

COOO 

Bo. 


Small  tree  (T.) 


E-  8-\'Uli-2(CAll'-1000,)-  SS 

= Si  S.  Evergreen  tropical  forests. 
— s. — 


E. 


20  —25 


E? 


10  — 18  + 2 — 3 ^An’  °^*  SS 
Si  S.  Evergreen  tropical  forests. — s. — 


20  — 30 


1A  0 , (Ms  5000-70000.  SS 

10  — 15+3  — 4 v ’ 

= Metam.  Drier  hill-forests  and  pine- 

forests. — s. — 


10  — 15 


E.  6_'io+V-l  (C  M‘  - T z 
4000/).  SS  = Metam.,  Si  S.  Ever- 
green tropical  forests,  ascending  to  the 
damp  hill- forests. — s. — 


( Ixxii  ) 


a 

<D 

S-. 
rl  1 

3 ' 

o 


529 


Names. 


sao 


532 


533 


534 


Remarks. 


Heteropanax  fragrans,  Seem. 


CO0QSCOS 
Td  chan  s a. 

^go£ccooo5 

K i oung  d ouk. 

ccoo(5coT 

Toting  hpo. 


Macropanax  oreophilum,  Miq. 


Tupidanthus  oalyptratus,  Hf 


CoRNACE  X, 

Alangium  decapetalum,  Lamh.  ? 

(A.  Lamarckii,  Thw. ; FI.  Sylv.  Madr. 
t.  215). 


Marlea  begonioefolia,  Roxb. 

coqq 

Td  p u ye. 


Marlea  tomentosa,  End!. 


Gna  pong  se. 


Cornus  oblonga,  Wall. 


Lh  H 


50  — 60 


25  - 30  + 4 - 5 (^8P3-M8Z 10000. 

SS  = Metam.,  Ca  S.,  Si  S.,  &c.  Leaf- 
skedding  forests. — 1. — 

Wood  light-brown  or  grey,  rather  heavy, 
fibrous  but  close-grained,  very  perisha- 
ble. 


E?^ 


30  — 40 


(M3  5000-60000-  SS  = 


+ 2 — 5 

Metam.  Damp  and  drier  hill-forests. 


E. 


20  — 30 


(Ar.)  Evergreen  tropical 


forests. — s. — 


Small  tree  (An2  — 10000.  SS  = Si  S. 

Upper  mixed  forests. — 1. — 

Wood  strong,  very  close  and  even-grained, 
dark-brown,  easy  to  work. 


E?3-oU040  +74  - 6 (M=-1000')-  SS  = 

Metam.  Evergreen  tropical  forests. — s : 


l?  ; 


90  — 100 


(M8  — 10000-  SS  = Metam. 


? + 6 — 9 
Evergreen  tropical  forests. — s : 1. — 
Wood  pale-brown,  close-grained,  rather 
coarsely  fibrous. 


op go 

E ? r — — . (M  4000-70000-  SS  = 


t + U 


2 


Metam.  Drier  hill-forests. — 1. — 


-4J 

a . 

s ° 

o 

536 

537 

538 

539 

540 

541 

542 

543 
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Names. 

Remarks. 

Rubia.ce.e. 

Vangueria  spinosa,  Roxb. 

Q30So(c§S 
Se  m a gyi. 

L ? small  tree.  (Prs  — 1000  ’).  SS  = Ca  S. 
Dry  forests. — 1. — 

Vangueria  pubescens,  Kurz. 

L?io-1o+'a-3(APt,p'  “* 

Se  ma  gyn. 

1000').  SS  = Ca  S. ; Lat.  Dry  and 
Eng  forests. — 1. — 

Cantbium  didymum,  Gmrtn 

FI.  Sylv.  Madr.  t.  221. 

E ? small  tree  (T.) 

Canthium  glabrum,  Bl. 

E ? small  tree.  (Ps  — T — 1000  ’).  SS  = 
Lat.  p.  Evergreen  tropical  forests. — s. — 

Canthium  parviflorum,  Lamk.  ? 

E?3-65+i-ll(K‘  0,)-  SS_ 

Alluv.  Swamp  forests. — s. — 

Ixora  tomentosa,  Roxb. 

V 

»8-u+?-i»(aiv  T 1000')- 

SS  = Si  S.,  Lat.,  Metam.,  &c.  Leaf- 

OO^J 

Sd  ki  u e. 

shedding  forests. — s X 1. — 

Qci5po§ 

Me  et  n a pan. 

Ixora  rugosula,  Wall. 

* !0 U-2  <P'T-  I000')'  SS 

= Si  S. ; Metam.  ? Evergreen  tropical 
forests. — s. — 

Ixora  parviflora,  Vhl. 

FI.  Sylv.  Madr.  t.  222. 

aio -la ~+3®_3(Pl’-  1000'>-  ss 

==  Ca  S.  Dry  forests. — 1. — 

Wood  reddish-brown,  close-grained,  hard, 
taking  good  polish. 
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544 


545 


Ixora  nigricans,  IiBr. 


Ixora  speetabilis,  Wall. 


546  Ixora  eoriaeea,  BBr. 


Ixora  brunnescens,  Kurz. 


548  Coffea  Arabiea,  L. 

ooo<go5 

K d pwc. 

549  Coffea  tetrandra,  Roxb. 

8 

Mi  km. 

Urophyllum  glabrum,  Jack. 


■551 


552 


Urophyllum  strigosum,  Korth. 


Urophyllum  biloculare,  Kurz. 


on os 

E.  small  tree  f"  , (P*  M*  — T — 

O').  SS  = All.  Swamp-forests. — s. — 
Wood  yellowish,  rather  heavy,  coarse  fibrous, 
rather  loose-grained,  soft. 


5^wf=2(Ar’M*-T-100°'). 

SS  = Si  S.,  Metam.  Evergreen  tropical 
forests. — s. — 

Wood  yellowish  white,  heavy,  close-grained, 
hard  and  brittle,  turning  on  exposure 
pale  coloured  and  blackish-streaked. 


E-  6 -8  + 1 - H <An‘  - ° SS 
Aren.  Beach  jungles  chiefly. — s. — 


E. 


20  — 25 


(An3  — 00-  SS  = 


6 — 10+l  — l| 

Aren.,  Si  S.  Coast-forests. — s. — 


TTi  20  — 30  /rr,  . . 

E-  r-  s + n - 2 <T- oult-  on,J'>  -s- 


E. 


20  — 25 


n (C.  M*  An8  z 3000 '). 


10  — 15  + 2 — 21 
SS  = Chloritio  rocks,  Metam.  Ever- 
green tropical  forests. — s. — 


E.  little  tree.  (T.) 


E.  little  tree.  (T.  ? or  An.  ?). 


25  — 30 


ir  , — r (M\  2000-3000  ).  SS 

10  — 15  + 2 — 2|v  ’ 

= Metam.  Evergreen  tropical  forests. 

— s. — 


-4-3 

d 

g 6 

O 

553 

554 

555 

556 

557 

558 

559 

560 


( lxxv  ) 


Names. 

Remarks. 

Hussaenda  glabra,  Vhl. 

E.  — ~ li*?  (M8.  3000-40000.  SS  = Me- 
tam.  Drier  hill-forests. — s % 1. — 

Musssenda  macrophylla,  Wall. 

E.  little  tree.  (An1  — 1000 0-  SS  = Si  S. 
Moister  upper  mixed  forests. — s. — 

Diplospora  singularis,  Worth, 

E 50  60  fP2  H3  T 

20  — 25+  4 — 6 ( > 

10000-  SS  = Metam.,  Si  S.  Ever- 
green tropical  forests. — s. — 

Webera  oppositifolia,  Roxb. 

15  — 20  -^2  — 3 Ps9' M*’  T A“'- 

odg, 

Sa  ki  u e. 

— 10000-  ®S  = Si  S.,  Metam.  Ever- 
green tropical  forests. — s. — 

Wood  yellowish  white,  turning  brown, 
heavy,  very  close-grained  and  of  a very 
fine  grain. 

Webera  glomeriflora,  Kurz. 

E-8_IO+32°_3(I>,--10000.  ss  = 

Si  S.  Evergreen  tropical  forests. — s. — 

Randia  uliginosa,  DC. 

Mhdn  pi  u. 

E-  4 Jl  ~ f_  3 <A-  Pr‘-  T' 

SS  = All.  Savannah  and  lower  forests. 
— L— 

Randia  longispina,  DC. 

e.6_1132  + w.(P'  m'  iooo')- 

SS  — Afftfnm  Si  S . &.c.-  T^VArfrrfiAn 

CSOSOOOCp 
Se  thdm  pd  yd. 

tropical  forests. — s. — 

1 The  fruits  are  said  to  be  poisonous  and 
used  to  kill  fisii. 

C30?OOOCp 
Se  tkdm  pd  yd. 

Grardenia  campanulata,  Roxb. 

Lh  15~2°  , (C.  Ps  T.  1000')- 

SS  = ? Evergreen  tropical  forests. 

G*  o OO  O Op 
Se  thdm  pd  yd. 

— 8. — 
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661 


562 


Gardenia  sessiliflora,  Wall. 

M«  jl  po»k. 

ooocSooQii  oo6o6od(3|[ 

Tlia  mm  set  p i u. 

Se  k«  ek  s«. 


Gardenia  erythroclada,  Kurz. 


s>?? 

Milan  n£. 


563  Gardenia  turgida,  Roxb. 

...  , , 

oo«<5©)§ 

Th«  mm  sd  n i. 


564 


565 


566 


Gardenia  cuneata,  RBr. 


Gardenia  dasycarpa,  Kurz. 


Gardenia  obtusifolia,  Roxb. 

c|£oo5 


Ym  kat. 


567  Gardenia  resiuifera,  Roth. 


D> 


15  — 18 


2 - 5 + F—  i ( A Pr*  - T ^ 3000 
SS  = go.  Si  S.,  All.  Leaf-shedding 
forests,  especially  mixed  forests. — 1. — 


Lh 


15  — 25 


Lh 


4 — 6+1  — 2 <A  Pr‘  P‘  - T - 
2000').  SS  = Ca  S.,  Si  S.,  All.,  &c. 
Mixed  and  dry  forests  chiefly. — 1. — 


20  — 30 


4_6  + l-2i<1V-Pi’-1CW»- 
SS  = Ca  S.,  Lat.,  Dil.  Dry  and  Eng 
forests. — 1. — 


L ? small  tree  (A.) 


i o is 

Lh  3-4  + l - ii  (^8T-  500  0.  SS 
= Ca  S.,  Lat.  Dry  and  Eng  forests. 


L" 


15  — 25 


(Pr3  P2  M3  — T 


4 — 6 + 1 — 2 
5000-  SS  = Ca  S.,  Lat.  Dry  and 
Eng  forests. — 1. — 

Sap-wood  pale-brown,  soft.  Yields  fiuo 
pellucid  yellow  resin. 


L ? ^ en  \ 

5 — 8 + 1 — 3 

Wood  white,  close-grained,  well  adapted  for 
turning.  Yiolds  yellow  polluoid  rosin. 
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567  Gardenia  coronaria,  Ham 


q£so8 
Tin  K«t. 


568 


569 


570 


571 


572 


573 


574 


Gardenia  pulcherrima,  Kurz. 


Guettarda  speciosa,  L. 


Polyphragmon  sericeum,  Dcsf. 


Scyphiphora  hydrophyllacea,  Gcertn. 


Morinda  exserta,  Eoxb. 

C£DO<$oS 
N*  oimg  pm. 
CpDO 
Nt  o. 

Morinda  tomentosa,  Heyne. 


Morinda  citrifolia,  L. 

FI.  Sylv.  Madr.  t.  220. 


CgoQs 

N*  0 k*. 


25  — 30 


T — 


10  — 15  + 2 — 3 v 
10000.  SS  = Metam.,  Argyll.,  SiS.,  &c. 
Mixed  forests,  rarely  in  low  forests. — 1. — 
Wood  pale-brown  or  white,  rather  heavy, 
of  an  unequal  fibre,  rather  brittle,  very 
close-grained.  □ / = 49  pd.  Used  for 
making  combs  and  adapted  for  turning, 
but  cracky. 


E. 


30  — 35 


10 -IS +8- 4 - 1000')-  SS 

= Chloritic  and  Serpentine  rocks.  Ever- 
green tropical  forests. — s. — 


E.  — r:3%  (An3  — 00-  SS  = Aren. 

10  — 15  + 3 v ' 

Sal.  Chiefly  beach  jungles  and  tidal 

forests. — 1. — 


E.  small  tree.  (An3  — 00-  SS  = Sal. 
Aren.  Beach  and  tidal  forests. — 1. — 


E.  7 


6 — 8 


3-4+  a — f 


(An8  — 0).  SS  = Sal. 


Littoral  forests. — s. — 


E.  Small  tree.  (Barma).  Wood  yellow  to 
red,  rather  heavy,  rather  close-grained, 
hard,  takes  fine  polish.  Good  for  fancy 
work ; root  and  bark  a red  dye. 


Lh 


15  — 20 


(Pr3  — 1000  ).  SS 


E. 


= Ca  S.  Dry  forests. — 1. — 


12  — 15 


3_4  + l_^(An3  - 1000/)-  SS  = 

Si  S.  Evergreen  tropical  forests. — s. — 
Often  cultivated. 

Wood  deep  brownish  yellow  or  bright  yellow, 
close-grained,  light,  tough.  Yielding  a 
bright-yellow  dye,  or  very  valuable  red- 
dye  which  is  fixed  with  alum. 
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2 o 

Names. 

Remarks. 

o 

5/5 

Morinda  angustifolia,  Roxb. 

90 

E.  . a . , (M2  T 10000- 

4 — 6 + 1 — 1|  v 

SS  = Metam.  Evergreen  tropical  forests. 

Ye  y o. 

Often  cultivated. 

Wood  yellow  when  fresh.  Bark  and  root 

ooo$(c§ 

used  as  dye. 

Sd  be  kl. 

576 

Psilobium  capillare,  Kurz. 

on 95 

E.  . 0 , „ (P3  M3  T 00- 

6 — 8+1  — 2 

Sarcocephalus  Cadamba,  ( Anthocephalus — 
Miq.) 

FI.  Sylv.  Madr.  t.  35. 


093 

IL 


Md 


u. 


578 


Sarcocephalus  cordatus,  Miq. 

FI.  Sylv.  Madr.  t.  318. 

O9QODa5oo|^]05 

M«  u let  t«u  she. 


093 
Md  u. 


SS  = All.  Metam.  Swamp-forests  chiefly. 


I/? 


40  — 70 


(P2  — 20000-  SS 


15  — 25  + 6 — 15 
= Si  S.,  All.  Moister  upper  mixed 
forests,  rare  in  the  lower  ones. 

Wood  deep  yellow,  loose-grained.  □/  = 
73  pd.  .Recommended  for  furniture. 


Lh 


40  — 60 


579 


580 


581 


Nauclea  polycephala,  Wall. 
Nauclea  excelsa,  Bl. 

Nauclea  sessilifolia,  Roxb. 

cSSoqcOD 

Teing  ka  Id. 


25  — 30  + 5 — 6 ^ T 1000  /p 
SS  = All.  Si  S.  Mixed  forests,  especi- 
ally in  the  lower  and  savannah  forests. 

Wood  pale-coloured,  rather  light,  coarse, 

□ / = 23  — 34 
loose-grained.  W = 80';_  12q 

pd.  Soft  useless  wood,  decays  in  less 
than  a year. 


E.  Small  tree.  (C.  T.) 


Large  tree.  (P.) 


L"  (O  r*  - 1500/).  ss 

= All.,  Si  S.  Mixod  forests. — 1. — 
Wood  brown,  rather  coarse,  rather  close- 

i -UT  D 7 = 43  — 56  , 
grained.  W = £-  • pd.  Re- 

commended for  furniture. 
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I o 

O 


582 


Names. 


Nauclea  cordifolia,  Roxb. 

FI.  Sylv.  Madr.  t.  83. 


583 


Nm  pm. 
(Nau-ben)  S.  K. 


Nauclea  parvifolia,  Roxb. 

FI.  Sylv.  Madr.  t.  34. 


585 


o8<$qoos 
Tcmg  the. 


Nauclea  rotuudifolia,  Roxb. 

Dofoo 

Bmga. 


Cephalautlius  naucleoides,  DC. 


586  Hymenodictyon  thyrsiflorum,  Wall. 

^6 

K u san. 

OQ<g^SoS 

K a z;m  pm. 


587  Wendlandia  tinctoria,  DC. 

co8@n 


Tlu't  p i u. 

COODOCpOfS 
T d m u yot<k. 


Remarks. 


Lh 


40  — 80 


(A  Pr3  P4  M3  z 


10  — 40  + 4 — 10 
1500/).  SS  = Ca  S.,  Metam.,  Lat.,  &c. 
Leaf-shedding  forests. — 1. — 

Wood  pale-yellow  or  brown,  rather  close- 
grained,  fibrous.  □ / = 42  pd.  Used 
for  making  combs  and  possibly  valuable 
for  furniture,  and  house  carpentry. 


Lh 


25  — 50 


(A  Pr5  — T — 500/). 


8 — 12  +3  — 6 
SS  = All.,  Si  S.  Mixed  forests,  espe- 
cially lower  and  savannah  forests. — 1. — 
Wood  light  chestnut-coloured,  close-grained, 
heavy,  the  annual  rings  rather  broad. 
□ / = 43 

W = — — pd.  Used  for  planking 

but  rots  soon,  if  exposed  to  wet ; seems 
also  fit  for  cabinet  making. 


Lh 


40  — 60 


(0  Pr3  P‘  — T — 


20  —30  + 3 — 6 
2000/).  SS  = All.,  Si  S.,  Metam. 
Mixed  forests. — 1. — 

Wood  pale-yellow  or  brown,  rather  heavy, 
close-grained.  □ / = 45  pd.  Not  much 
used,  recommended  for  furniture. 


10  — 20  , 

E.,  s (Burma). 


SS  = Ca  8.;  Si  8. 
mixed  forests. — 1. — 


Wood  light,  loose-grained.  W = 


Dry  and  upper 

□ /=  28 


114 


pd.  Used  for  black  boards  in  Burmese 
schools,  also  good  for  packing  cases. 


E? 


20  — 30 


(A  Pr3— T— 4000/). 


8 — 12  + 2 — 2j 
SS  = Dil.,  Ca  S.,  Lat.,  Metam.  Open 
and  dry  forests,  ascending  into  the  drier 
hill-forests. — 1. — 

Wood  dark-brown,  fine  grained. 


I 
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588 


Wendlandia  scabra,  Kurz. 


589  Wendlandia  glabrata,  DC. 

a>Sg|[ 

Tint  p«  u. 


590 


591 


592 


593 


Wendlandia  ligustrina,  Wall. 

©OC©(c§So6‘ 

Dd  md  se  k/  pm. 

Wendlandia  glomerulata,  Kurz. 

Composite, 

Yernonia  arborea,  Ham. 


Yernonia  yolkamerisefolia,  DC. 

FI.  Sylv.  Madr.  t.  225. 


594  Blumea  balsamifera,  DC. 


osoc8^ 

Pcumg  md  them. 


595  Leucomcris  decora,  Kurz. 

N«  a p u e. 


E ? small  tree.  (A.) 


E-  IT- 12  + f-  li  (M3-T  2000-40000. 
SS  = Metam.  Drier  hill-forests. — s. — 


E.  small  tree.  (A.  T.) 


E.  small  tree  (T.) 


E.  5Q_^  (T.) 


15  95 

E ? 4 1 (M3  - T 2000-4000/).  SS 

= Metam.  Hill  eng-forests  and  drier 
hill-forests. — 1. — 

Wood  whitish,  turning  pale-brown,  coarse, 
heavy,  close-grained,  rather  hard,  the 
heart-wood  narrow,  dark  greyish-brown, 
of  a soft  almost  corky  consistence. 


E. 


15 


1 _ 3 + i _—  (A.  IV  P5  — T 3000/). 

SS  = go.  Metam.  Deserted  touimyas 
chiefly.— 1.— 

Wood  pale-coloured,  rather  light  but  close- 
grained,  soft.  Aields  camphor  equal  to 
the  Chinese  ono. 


Lh  15 . (Pra 


3 — 4+1 
Lat.  Eng-forests. — 1. — 
Wood  white,  soft. 


500/).  SS  = Ca  S., 


id 

o 

596 

597 

598 

599 

600 

601 

602 

603 

604 
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Names. 


Campanui.ace^e. 

Scsevola  Kcenigii,  Vhl. 

OcSoDoScoSs 

Pm  le  tan. 

Ericaceae. 

Yaccinium  exaristatum,  Kurz. 
Andromeda  ovalifolia,  Wall. 

Gaultheria  punctata,  Bl. 

Rhododendron  Moulmeinense,  Hook. 

Rhododendron  arhoreum,  Sm. 

FI.  Sylv.  Madr.  t.  228. 

Plumbagineje. 
iEgialitis  annulata,  RBr. 

Myrsine^e. 

Msesa  ramentacea,  Roxb. 


Msesa  Indica,  DC. 


Remarks. 


E.  small  tree  ^ 5 (T  An3  — 0 ?).  SS 
= Sal.  Aren.  Beach  and  tidal  forests. 

Wood  fibrous,  milky,  useless,  the  heart 
medullary. 


on ok 

E ? Q (M4  3000-60000.  SS  = 

i -f“  1 — £ 

Metam.  Drier  hill  and  pine-forests. 


OK  QK 

Lc  p + 2 — 3 5000-7000/).  SS  = 

Metam.  Drier  hill-forests. — 1. — 


on ok; 

E.  — (M4  6000-70000-  SS  = 
Metam.  Drier  hill-forests — 1. — 


E.  --  ■ 3Q„  , 4o0 7 (M4  — T 4000-7000 '). 

10  — lo  + 3 — 

SS  = Metam.  Damp  and  drier  hill- 
forests. — s. — 

Wood  white,  soft. 


E.  )6  (M.)  Hill-forests, 

r + -6  — o 


E GrT4 r(CAr3  — TAn*  — 00- 

o — 4 + j — j 

SS  = Sal.  Littoral  forests. — 1. — 

E.  2'5  — 3(>  ] (C  P3  — T An8  — 10000. 

SS  = Lat.  p.,  Metam.,  Si  S.,  &c.  Moister 
mixed  forests  and  moist  forests. — s, — 
Wood  pale-brown  or  brown,  rather  heavy, 
close-grained,  brittle. 

E.  small  tree.  (CPs8  — T Z 30000*  SS  = 
Metam.,  Si  S.,  &c.  Evergreen  tropical 
forests. — s. — 


d 

20 

o 

605 

606 

607 

60S 

609 

610 

611 

612 
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Names. 


Mtcsa  verrucosa,  Scheff. 

Myrsine  semiserrata,  Wall. 

Myrsine  avenis,  DC. 

Myrsine  lucida,  Wall. 

Ardisia  anceps,  Wall. 

Ardisia  humilis,  Vhl. 

Q](5o09^(S 

Jm  m«  op. 

TEgiceras  corniculata,  Blanco. 

oqooG\a5 

Bw  td  y«k. 

SAPOTACEvE. 

Chrysopliyllum  Roxbnrghii,  G.  Don. 

FI.  Sylv.  Madr.  t.  236. 

oooqjoc? 

Than  k<  d pin. 


Remarks. 


E.  small  tree.  (An2  — 0 ').  SS  = Si  S. 
Moister  upper  mixed  forests. — s. — 


E.  q20-1-— - (MB  6000-7200/).  SS  = 
? + 1 — 2 v ' 

Metam.  Drier  hill  and  pine-forests. 


on OK 

E.  ■ o (M  4000-70000-  SS  = 

r + I — Z 

Metam.  Drier  hill-forests. — 1. — 


in on 

E ? g~l_  + 1 - 2 (A  ^ ~ 50Q/)-  SS 
= Ca  S.,  Lat.  Eng  forests. — 1. — 


E.  p2^  i £5j[  (ll’-Tz  3000/).  SS  = 
Metam.  Evergreen  tropical  forests. 


TO  OK 

E-  6~—  12  + ^ — ~U  (F  Al'  - 1000 ' ’■ 

SS  = Si  S.  Evergreen  tropical  forests. 
— s. — 

Wood  reddish. 


E.  3 (0  A9  - T An*  - 00- 

SS  = Sal.  Littoral  forests. — 1. — 


E-4r_°50  V4-7  SS  = 

Lat.  p.  Evergreen  tropical  forests. — 1. — 


( lxxxiii  ) 


Current 

No. 

Names. 

Remarks. 

613 

Achras  Sapota,  L. 

E.  =-= — 43  7 (P  cult.)  Cultivated 

15  — 30  + 3 — 4 v 

ogoSooooS 

Twot  t a pat. 

only. 

Wood  uniformly-brown,  close-grained,  ra- 
ther light,  hard.  Valued  in  South  Ame- 
rica for  the  shingles  of  corn -houses. 
Bark  said  to  be  a good  substitute  for 
chinine. 

614 

Sideroxylon  tomentosum,  Roxb, 

ooS^l 

Thit  oho. 

E?  small  tree.  (Pr3  — 500 r).  SS  = 
Ca  S. ; Lat.  Eng  and  dry  forests. — 1. — 
Wood  brown,  loose-grained,  fibrous,  rather 
heavy. 

615 

Sideroxylon  attenuatum,  DC. 

E.  (T.) 

616 

Sideroxylon  grandifolium,  Wall. 

E.  large  tree.  (P  — M.) 

cooocxd^oSocS 

T«n  tha  pot  pin. 

ogo5oooo5o<5 

Twt  t«  pat  pin. 

617 

Bassia  villosa,  Wall. 

E ? (A). 

618 

Isonandra  caloneura,  Kurz. 

E-  30  — 40  + 3 — 5 (An  — ° SS  — 

Chloritie  and  Serpentine  rocks.  Ever- 
green tropical  forests. — s. — 

619 

Isonandra  obovata,  Griff. 

E.  (T.)  Yields  Gutta  percha. 

620 

Isonandra  polyantka,  Kurz. 

E.  30  ~ 40  (Ar2  z 12000.  SS  - Si  S. 

Evergreen  tropical  forests. — s. — 

Yields  gutta  percha  probably  not  inferior  to 
that  of  Singapore. 

621 

Payena  lucida,  DC. 

E.  (TP). 

622 

Payena  paralleloneura,  Km's. 

E-  40  _ so  + 5 — 7 — T — 1000 

SS  = Metam.  Evergreen  tropical 
forests. — s : 1. 

( lxxxiv  ) 


£3 


NameB. 


Remarks. 


C23  Mimusops  Indica,  Kurz  {non  DC.) 

oocSooS 

Kdp  pa  11 

(Kappali  thit)  S.  K. 


624  Mimusops  ? parvifolia,  Kurz. 


625 


Mimusops  Elengi,  L. 

FI.  Sylv.  Madr.  t.  40. 

©ops 

Kka  yd. 


626 


627 


628 


EBENACEA5. 

Gunisantbus  pilosulus,  DC. 


Gunisantkus  mollis,  Kurz. 


Diospyros  kaki,  L.f. 


E. 


50  — 80 
+ 12  — 15 


(T  An1  — O').  SS 


30  — 60 
= Si  S.  Coast-forests. — s. — 

Wood  reddish  or  piukisk-brown,  the  sap- 
wood  lighter-coloured,  rather  narrow- 
streaked,  very  close-grained,  very  hard 
and  durable,  heavy.  The  so-called  An- 
daman bullet-wood,  used  especially  for 
gun-stocks,  &c. 


E.  small  tree  ? (A.) 


E. 


40  — 50 


15_30  + 4_7<M-TAa‘-1000')- 
SS  = Si  S.  Evergreen  tropical  forests; 
often  cultiv. — s. — 

Wood  reddish-brown,  close-grained,  heavy, 
very  hard  and  durable,  takes  a beautiful 
polish.  □ 1 = 61  pd.  Good  for  house- 
building and  furniture  and  said  to  last 
50  years.  Yields  the  pagoda-gum  of 
Madras. 


K OK 

E.  8^.10  + i (P  Aq8  500/).  SS  = 

Si  S.  ?,  Chloritic  and  Serpentine  rocks. 
Evergreen  tropical  forests. — s. — 


on on 

B-8-10+b-8<M,-W0l>-  SS  = 

Metam.  Evergreen  tropical  forests. 

Wood  red-brown,  rather  heavy,  of  a short 
fibre,  close-graiued,  rather  soft,  soon 
attacked  by  xylophages. 


L? 


25  — 30 
? + 2 — 7 
Metam.  Drier  hill-forests. — 1. — 


(M8  2000-4000/).  SS  = 


629 


Diospyros  cordifolia,  DC. 

9J[(So(S 

Chop  pm. 


ccooqoS 

Tau  bot. 


Lh  ye — I « (P!  — 500/).  SS  = Si  S„ 

15+4  — 6 ' 

Arg.  Mixed,  and  low  forests. — 1. — 

j Wood  pale-brown,  rather  heavy,  close- 

graiued,  the  heart-wood  small,  blackish, 

takes  fine  polish.  □ 1 — 49  pd. 


-4J 

a 

2° 

o 

630 

631 

632 

633 

634 

635 

636 

637 

638 

639 
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Names. 
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Diospyros  heterophylla,  W 'all. 

3jL$o£ 
Chop  pm. 

^ 6 — ^15  +^3  — 4 ^ 500/>'  SS 

= Ca  S.,  Lat.  Dry  and  Eng  forests. 

Diospyros  ekretioides,  Wall. 

Q«sooS^j<Ssc?>oii 

Ouk-chin-za. 

E.  60  — ' 0 fA  Prs  P4  — Ma  / 

25  — 40  + 5 — 6 K *- 

3000').  SS  = oo.  Si  S.  Leaf- shed- 
ding forests. — 1. — 

Sapwood  yellowish-white,  of  a very  coarse 
granular  appearance,  rather  hard,  the 
heartwood  rather  heavy,  brittle,  close- 
grained,  brown  or  beautifully  white  and 
black  mottled.  □ 1 — 41  pd.  Used  for 
house  posts. 

Diospyros  stricta,  Hoxb. 

Large  tree  (C.) 

Diospyros  ckartacea,  Wall. 

E small  tree  (M8  — T—  10000-  SS  = 
Metam.  Evergreen  tropical  forests. — 
s. — 

Sapwood  whitish,  rather  heavy,  fibrous  and 
tough,  soon  attacked  by  xylophages. 

Diospyros  sapotoides,  Kurz. 

E.  4°“5q°  . (Ps8  1000').  SS  = 

Id  — 25  + 3 — 4 v ' 

Si  S.  Evergreen  tropical  forests. — s. — 

Diospyros  undulata,  Wall. 

E.  large  tree  (M  T An  — 1000 ')-  SS  = 
Metam.,  chloritic  rocks.  Evergreen  tro- 
pical forests. — s. — 

Diospyros  lancecefolia,  Roxb. 

E.  middling  sized  tree  (T.) 

Diospyros  densiflora,  Wall. 

E ? small  tree  (Ar‘  M — T z 500  0-  SS 
= Metam.  Evergreen  tropical  forests. 

Diospyros  dasypkylla,  Kurz. 

Tree  (M  40000- 

Diospyros  Brandisiana,  Kurz. 

Tree  (T.) 

( Ixxxvi  ) 


040  Diospyros  oleifolia,  Wall. 


641 


642 


643 


644 


9j[(So(5 

Chop  pm. 


Diospyros  variegata,  Kurz. 


Diospyros  ramiflora,  Roxb. 


Diospyros  Embryopteris,  Pers. 

FI.  Sylv.  Madr.  t.  09. 

Diospyros  Toposia,  Ham. 


T — 10000-  SS  = 


40  — 60 

K ? + 3 _ 4 ('M 

Metam.  Evergreen  tropical  forests. 

Sapwood  white  or  yellowish  white,  heavy, 
fibrous,  close-grained,  soft. 


Lh 


60  — 70 


(P  _ M — 1000'). 


30  — 40  + 4 — 6 
SS  = Si  S.,  Metam.  Moister  upper  mixed 
and  evergreen  tropical  forests. — 1. — 
Sapwood  white,  turning-greyish,  heavy, 
fibrous  but  close-grained,  soft. 


E. 


40  — 50 


15_20+4-5  <C-  150°'>- 

SS  = Si  S. — Evergreen  tropical  forests. 


E.  40  60  (M  — T). 


Tree  (C.) 


645  Diospyros  Ivurzii,  Hiern. 

Mo»ng. 


646  Diospyros  Birmanica,  Kurz. 

cooSoS 

Te  p in. 

647  Diospyros  flavicans,  Hiern. 


648 


Diospyros  pyrrhocarpa,  Miq. 


649 


Maba  buxifolia,  Pers. 


650 


Me  p*  oi mg. 

Maba  Merguensis,  Hern. 


E. 


25-5030  +C3^  (An--  1000 0.  SS 
= Si  S.,  &c.  Evergreen  tropical  forests. 


Wood  greyish,  the  heartwood  small,  ebony- 
like, close-grained,  heavy  black,  or  the 
grey  wood  interlaid  with  black  wood 
layers  and  then  called  marble  wood. 


L"  20^krr^6(I>r‘r'-M'-500')- 

SS  = Dil.,  Ca  S.  Dry  and  open  forests. 
— 1.— 


Small  tree  (T.) 

E.  8 (Au*  — 0/)<  SS  = Si  S,> 

chloritic  rocks,  &o.  Evergreen  tropical 
forests. — s. — 


E.  Little  tree  (T.) 

Wood  dark -coloured,  hard  and  durable. 


Small  tree  (T.) 


0 

o 

651 

652 

653 

654 

655 

656 

657 

658 

659 

660 

661 

662 
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Names. 

Kemarks. 

Styrace.e. 

Symplocos  spicata,  Roxb. 

E.  (T.) 

Wood  close-grained,  light,  perishable. 

Symplocos  lueida,  Wall. 

E.  small  tree.  (M8  5000-70000.  SS  = 
Metam.  Drier  hill-forests. — 1. — 

Symplocos  polycarpa,  Wall. 

E.  small  tree.  (W  — T 4000-5000  0 SS 
= Metam.  Drier  hill-forests. — L — 

Symplocos  racemosa,  Roxb. 

90  9*5 

E ? ? 1 1 ii  (PrS  p2  M3  z 2000  0-  ss 

= Metam.,  Lat.,  Argyll.  Open  and 
dry  forests. — 1. — 

Wood  yellowish,  strong  and  compact.  Used 
for  furniture.  Bark  yields  red-dye. 

Symplocos  pedicellata,  Kurz. 

E-  10  J°1o+43-4  - 1000 '>•  SS 

= Metam.  Evergreen  tropical  forests. 

Wood  very  pale  brown,  rather  light,  close- 
grained,  soft. 

Symplocos  sulcata,  Kurz. 

15  95 

E.  p (M5  T 3000-60000.  SS  = 

Metam.  Drier  hill-forests. — l — 

Symplocos  ferruginea,  Roxb. 

E.  small  tree  (T.) 

Symplocos  leiostaehya,  Kurz. 

E.  small  tree  (T.) 

Symplocos  caudata,  Wall. 

E.  tree  (C.  T.) 

Symplocos  cratsegoides,  D.  Don. 

E.  ? (M.) 

Symplocos  leucantha,  Kurz. 

COCO 
Th  d le. 

E.  v2^ ~2j  (P  — O').  SS  = All. 

• ~r  4,  A 

Swamp-forests. — s. — 

Styrax  rugosum,  Kurz. 

E.  (T.) 

( Ixxxviii  ) 
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Names. 


Remarks. 


666 


667 


668 


Styrax  serrulatum,  Roxb. 


Styrax  virgatum,  Wall. 


Jasmine  m. 

Nyctantkes  Arbor-tristis,  L. 

FI.  Sylv.  Madr.  t.  240. 

o8o8c8c\^s 
Sait  b d 1m. 


Scbrebera  swietenioides,  Roxb. 

El.  Sylv.  Madr.  t.  248. 

oo£qcS 

Hm  gap. 

ooSogc^ 

Tint  swe  1m  e. 


Ligustrum  robustum  ( Philtyrea  robusta, 
Roxb.) 


Olea  dentata,  Wall. 


E.  small  tree  (C.  T.)  Yields  gum  benjamin 
or  benzoin  of  inferior  quality. 


E.  (A?).  Yields  gum  benjamin  or  benzoin 
of  inferior  quality. 


K Of) 

E ? p (A  P‘  — 5001).  SS  = Ca  S. 
Lat.  Eng  and  dry  forests. — 1. — 


Lt  10  - 30  +63  -5  ^-Mi-1,)00/)- 
SS  = Si  S.,  All.  Mixed  forests. — s x 1. — 
Wood  grey  or  brown,  very  close-grained, 
heavy,  hard  and  durable.  Said  not  to 
•warp  or  bend. 


669 


670 


Olea  dioica,  Roxb. 


Olea  terniflora  ( Linocicra  icrnijlova,  Wall.) 


Large  tree.  (C.  A.  P.  T.) 


E ? Y+  a-_!°4  (Ps  M*  — T z 3000  /).  SS  = 

il retain.,  Lat.  p.  Evergreen  tropical  and 
bill  eng-forests,  also  drier  bill-forests. 

Wood  pale  brown  or  white,  turning  darker- 
brown,  very  heavy,  rather  coarse  fibrous 
but  close-grained. 


Rather  large  tree  (C.) 


E.  (C  PaM»-Tz  1500  >).  SS 

= Metam.,  Si-S.  Evergreen  tropical 
and  moister  upper  mixed  forests. — s. — 
Wood  pale  brown,  rather  heavy,  close- 
grained,  of  an  unequal  fibre,  but  soft. 


( lxxxix  ) 


671 


672 


673 


674 


675 


676 


Chionanthus  ramiflorus,  Eoxb. 


Chionanthus  macrophyllus,  ( Linociera  ma- 
crophylla , Wall.) 


Chionanthus  insignis,  Miq. 

APOCYNEiE. 

Thevetia  neriifolia,  Juss. 

OQCp&ofis 
P a young  pan. 

Cerbera  Odallam,  Gcertn . 

OOCgOS 

Ka  1m  a. 

Ochrosia  salubris,  Bl. 


on  on 

E.  ? +\  _ (An8  — 0/).  SS  = Si  S. 
Coast-forests.  — s. — 


Small  tree.  (A.  T.) 


E.  small  tree.  (M.  T.  1500-2500 ').  SS  = 
Metam.  Hill  Eng  forests. 


E. 


E. 


8 — ioTi  — ' lji  (A  - T An-  cult) 

Cultivated  only. 


40  — 50 


10  — 15  -f  3 4^  Ar'  TAn‘  °0* 

SS  = Sal.  Littoral  forests. — 1. — • 
Wood  white,  very  soft  and  spongy.  Seeds 
yielding  an  oil  for  lamps. 


E-  <A°‘  ~ ss  = 
Sal.  Tidal  forests. — 1. — 


677 


Plumeria  acutifolia,  Poir. 


co^cSoooos 

Tm  yop  6 a k d. 


L-  4— ’g  + |5_3(A-T).  Cult,  only 
Yields  an  inferior  sort  of  caoutchouc. 


678 


Alstonia  scholaris,  RBr. 

FI.  Sylv.  Madr.  t.  242. 

CCOOcSdsQ'S 

Toang  me  op. 

CCOD<5ooOOS 


ToMng  s a kd. 

coo£oq5 

Lflk  top. 


E-  I5^0l^r-6(PI,M-T-1000')- 

SS  = Ca  S.,  Lat.,  Metam.  Open,  dry 
and  upper  mixed  forests. 

Wood  white  or  pale-coloured,  light,  close- 
grained  but  rather  coarse,  very  perish- 
able and  soon  attacked  by  xylophages. 
Used  for  light  work,  such  as  boxes, 
trunks,  scabbards,  writing  boards,  &c. 
It  is  as  bitter  as  gentian  and  the  bark  is 
said  to  be  a powerful  tonic. 


a 

S o 

££ 

D 

679 

680 

681 

682 

683 

684 
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Ilolarrhcna  Codaga,  G.  Don. 

L.8Ji2+22_8  (CAPr‘-P-z 

coo£oqcSc8^ 
Lrtt  top  them. 
(Let-kop  dein)  S.  K. 

1000 ').  SS  = Si  S.  Upper  drier  mixed 
forests.-—s  + 1. — 

Holarrhena  antidysenterica,  Wall. 

L.  2;J  30  (C  Pr  P — T — 

4—  6 + 2 — 3 1 1 

coo£oqcS[c§s 

Lak  top  k i. 
(Let-kop  gyi)  S.  K. 

1000')-  SS  = Ca  S.,  Lat,  Argyll. 
Dry  and  open  forests. — 1. — 

Yields  the  conessi  bark  of  commerce. 

Wrigktia  mollissima,  Wall. 

coa5oq£c8| 

Lok  top  thorn. 

"lo-iM-s'0*1*  T^000/>- 

SS  = Si  S.  Lower  and  upper  mixed 
forests. — s + 1. — 

Wood  yellowish,  rather  light,  close-grained, 
soft.  □ > = 55  pd. 

coa5oq5c8^> 

Lot  top  them. 

cood£oco(S 

Toong  z a l«p. 

Wrightia  tinctoria,  RBr. 

El.  Sylv.  Madr.  t.  241. 

E?  10- 15  + 3-4 
Wood  beautifully  white,  close-grained,  hard, 
resembling  ivory.  Good  for  turning. 
Leaves  said  to  yield  an  inferior  kind  of 
indigo. 

Wrightia  coccinoa,  Sims. 

E?  40  — 50 

10  — 20+3  — 5 

Wood  white,  very  light,  but  firm.  Much 
used  by  turners  for  making  palkees. 

LOGANIACEvE. 
Buddleia  Asiatica,  Lour. 

E.  — p—  (A  Pr5  — T An  — 20000-  SS  = 

cgo68'o^ 

K<  ouug  nu  k». 

co.  Si  S.  Deserted  toungyas  and  sa- 
vanah  forests  chiefly. — 1. — 

( xci  ) 


Fagraea  fragrans,  Iioxb 


10-12  + 3-4'*''  E“S“dHiU 
Eng  forests. 

"Wood  yellow  or  light-brown,  white  streaked. 

w 400-500  _ . , , , . . . 

W = p pd.  Said  to  be  imperish- 


able if  exposed  to  water  and  Teredo  nava- 
lis  will  not  attack  it.  Used  for  house- 
building, posts,  piles  for  bridges  and 
■wharves.  Eecommended  for  railway 
sleepers. 


686  Fagraea  obovata,  Wall. 

oo^oscocxSols 

Th«  k<  d l«k  w d. 

cgoSgcS 

Ni  ou ng  ki  «p. 


687 


Fagraea  racemosa,  Jack. 


E.  ^ stem-clasping.  (0  P2  H8  — 

T — 10007).  SS  = Metam.,  Si  S. 
Evergreen  tropical  forests. 


E-  IQ  — 15  +*3 4 stem-clasping  (An8  — 

1000 !).  SS  = Si  S.  Evergreen  tropi- 
cal forests. — s : 1. — 


688 


Strychnos  nux-vomica,  L. 


s col  6s 

K i po^mg. 


Lh — — (A  Pr3  P5  T Z 

12  — 15  + 3 — 4 1 Z 

20000-  SS  = oo.  SiS.  Leaf-shed- 
ding forests. — 1. — 

Wood  white  or  grey,  close-grained  and  hard. 
□ 1 = 52  pd.  Used  for  plough-shares, 
cart-wheels,  also  for  making  cots  and 
fancy  cabinet  work.  The  tree  produces 
the  poison  nut  or  nux  vomica  of  com- 
merce. 


689 


Strychnos  potatorum,  L.  f. 


690 


Strychnos  Wallichiana,  Steud. 


Ltio_2^+33-4(^--5000.  SS  = 
Ca  S.,  Dil.  Open  and  dry  forests. — 1 — . 

Wood  greyish  pale-brown,  very  heavy, 
close-grained,  hard  and  durable,  takes  a 
beautiful  polish.  Good  for  plough-shares, 
wheels,  &c.  The  seeds  possess  the  quali- 
ty of  purifying  muddy  water. 


E. 


25  — 30 


(Ps2  — 1000  0-  SS  ■ 

Si  S.  Evergreen  tropical  forests — s.— 


10  — 12  + 1|  — 2| 


( xcii  ) 


Names. 


Remarks. 


Boragineje. 


691 


Oordia  fragrantissima,  Kitrz. 


oocoosooS 

~Kd  la,  m«k. 


L.  tree  (M  — T). 

Wood  very  fragrant  and  might  possibly  be 
used  as  a perfume,  like  the  wood  of  C. 

sebestena. 


692 


Cordia  polygama,  Roxb. 


Small  tree.  (M2  1000-2000').  SS  = Metam? 
Hill  Eng  forests. — 1. — 


693 


694 


Cordia  brunnea,  Kurz . 


Cordia  myxa,  L. 


ocoocSo^cS 

To«ng  thd  ndt. 


CO^(S 

Thd  not. 


00^)5 

Thd  nap. 


ro--316+43-4  <IV  Z 1500  )'  SS 

= Ca  S.  Dry  forests. — 1. — 


Lh — — (G  A Pr  2 P3 T / 

10  — 15  + 3 — 4 1 A 

20000-  SS  = oo.  Si  S.  Leaf-shed- 
ding forests. — s x 1. — 

Wood  white,  turning  greyish-yellow,  light, 
fibrous  but  close-grained,  soft.  □ / = 
33  pd.  Of  little  use  except  for  fuel. 


695 


Cordia  grandis,  Roxb. 


00^(5 

Thd  ndp. 


L.  large  tree.  (CAP). 

Wood  uniformily  pale-brown,  rather  light, 
coarse  fibrous,  takes  an  indifferent  polish. 


696 


Ehretia  lsevis,  Roxb. 

FI.  Sylv.  Madr.  t.  246. 


Lh — — fPr“  P2  M2  An2  — 

15  — 20  + 3 — 4 ^ 

1000').  SS  = Ca  S.,  Dil.,  Metam., 
chloritic  and  serpentine  rocks.  Open 
and  dry  forests — 1. — 

Wood  pale-brown,  heavy,  fibrous  but  rather 
close-grained,  the  sapwood  lighter  co- 
loured and  soft,  soon  attacked  by  xylo- 
phages. 


697 


Ehretia  serrata,  Roxb. 


E? 


30  — 40 

15  — 20  + 3 — 4 


(C  A). 


Wood  tough,  rather  light,  durable,  greyish, 
streaked,  fibrous  but  close-grained,  takes 
fine  polish.  Used  for  handles. 


( xciii  ) 
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o 

Bignoniaceje. 

70  QO 

E-  20-40  + 0-12  <AM‘  500/)'  SS 
= Metam.  Evergreen  tropical  forests. 

698 

Millingtonia  hortensis,  L.  f. 

FI.  Sylv.  Madr.  t.  249. 

Wood  wkite  or  pale-yellow,  ratker  keavy, 

coarse  fibrous,  but  ratker  close-grained, 

E ka  rit. 

takes  fine  polisk.  Bark  used  as  an  in- 
ferior substitute  for  cork. 

699 

Calosantkes  Indiea,  L. 

L110-i5+42°-4<CAPr‘-TA”‘ 

<?(c§o<5cpo£ 

— 20000-  SS  = 00.  Si  S.  Ckiefly 
mixed  forests. — 1. — 

Eh'  ou ng  y d pm. 

"Wood  yellowish  wkite,  light,  coarse-grained, 

takes  indifferent  polisk.  □ ' = 23  pd. 

700 

Payanelia  multijuga,  DC. 

E.  60  — 80  (T*  H3  — T An3  z 

20  — 50  + 4 — 7 1 ^ 

qQocSqooooS 

1000  0-  SS  = SiS.,  Metam.  Evergreen 
tropical  and  moister  upper  mixed  forests. 

K/  cwng  towk. 

— s : 1. — 

Sapwood  yellowish  wkite ; heartwood  brown, 

coarse,  fibrous,  somewhat  keavy,  ratker 
close-grained. 

701 

Heteropkragma  adenophylla,  Seem. 

L 10  — 25  + 3 — 6 P T An  z 

ooSooSs 

10000-  SS  = Si  S.,  Metam.  Upper 
mixed  forests. — 1. — 

Pak  tkam. 

702 

Heteropkragma  sulfurea,  Kurz. 

^loJL+1-s  (Pr*  _ — 5000- 

Q^OcScpODoSo^ 

SS  = Dil.,  Ca  S.  Open  and  dry  forests. 

Kj  Oimg  yd  l«k  to. 

ooScocSso 

Tkit  lm  dd. 

703 

Spatkodea  stipulata,  Seem. 

Lh20_3“l3+440_G<AF  10000. 

ocp 

SS  = Metam.,  Lat.,  Si  S.  ? Open  and 
drier  upper  mixed  forests. — 1. — 

Md  1 a a. 

Wood  pale  browu,  keavy,  fibrous,  close- 

grained.  Used  for  bows  and  spear- 

@o;og 

handles,  also  for  paddles  and  oars. 

Mt  a he  d. 

-4-3 
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705 

706 

707 

708 

709 

710 

711 
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Spathodea  velutina,  Kurz. 

Tree.  (A  Pi). 

Spathodea  Ekeedei,  Wall. 

oogoSo 
Tha  kwot  m a. 

L-  12  _ 30  + 4 — 7 r T An  z 

1000 ').  SS  = Si  S.,  All.,  Metam.  Lower 
and  upper  mixed  forests. — 1. — 

Mayodendron  igneum  ( Spathodea  ignea, 
Kurz.) 

^lo^iiTM-e  <M’  1000-3000')- 
= Metam.  Evergreen  tropical  forests. 

Wood  white  turning  pale  greyish  brown, 
soft,  fibrous  but  close-grained. 

Eadermachera  amoena,  Seem. 

Tree.  (A). 

Stereospermum  chelonioides,  DC. 

FI.  Sylv.  Madr.  t.  72. 

oogoS^ 

Tka  kot  po. 

oogoS£[ 

Tkd  bot  po. 

L^5J°30+640_5(CA  V 1000'). 

SS  = Si  S.,  All.  Mixed  forests,  especi- 
ally lower  ones. — 1. — 

Wood  highly  orange  yellow  coloured,  close 
and  even  grained,  elastic  and  durable, 
soft,  takes  good  polish.  Used  in  house- 
building. 

Stereospermum  serrulatum,  DC. 

Tree.  (A). 

Stereospermum  neurantkum,  Kurz. 

OO^CS  00C3 

Than  de. 

OOQS 
Tha  de. 

"i2-?°ao+?-B<p‘‘tl40#/>-  ss  = 

Si  S.,  All.  Lower  and  upper  mixed 
forests. — 1. — 

Wood  pale  greyish  or  reddish-brown,  very 
close-grained,  fibrous,  rather  heavy,  toler- 
ably soft.  □ ' = 33-36  pd. 

Stereospermum  suaveolens,  DC. 

Metam.,  Lat.  Eng  forests. — 1. — 
Wood  dark  coloured  and  strong. 

( xcv  ) 


713 


Stereospermum  fimbriatum,  DC. 
CO  0006 

Than  that. 

AcANTHACEiE. 
Strobilanthes  flava,  Kurz. 

<3|tt5jpo$2 

M<  ak  na  pan. 

§O$jp00$ 

Mi  ak  na  ban. 


714  Strobilanthes  Simonsii,  T.  And. 


715 


O^SOcS 


K 


i im  pin. 


716 


Tectona  Hamiltoniana,  Wall. 

co^cS 

Ta  Nap. 


3-0_70o0~86-8  <M*  - T * 3000'). 
SS  = Metam.  Evergreen  tropical  forests. 
— s : 1. — 


Verbenaceje. 

Tectona  grandis,  L. 

FI.  Sylv.  Madr.  t.  250. 


E.  T8  Q 12.,  (P*  — M4  — 1000 ').  SS  = 
Si  S.,  Metam.  Evergreen  tropical  forests. 

Wood  very  pale  brown,  rather  heavy,  close- 
grained. 


E. 


8 — 12 


(P8  M*  — T 1000-3000/). 


3-4  + 1 
SS  = Si  S.,  Metam.  Evergreen  tropical 
forests. — s. — 

Wood  white  (the  heartwood  medullary), 
rather  light,  very  soft  but  close-grained, 
of  a fine  silky  fibre. 


Lh 


70  — 100 


(A  Pr4  Pl-Tz 
All  leaf-shed- 


60—70+12  — 15 
30000-  SS  = 00  Si  S. 

ding  forests,  especially  the  upper  mixed 
ones. — 1. — 

Wood  pale  brown,  the  heartwood  darker 
coloured,  rather  light,  rather  close-grain- 
ed, very  hard  but  easy  to  work,  strong 
and  durable,  while  fresh  rather  oily, 

takes  fine  polish.  W = - x ~ ^^9°- 

The  teak  is  the  best  timber  for  ship  and 
house-building,  house-carpentry,  &e.  A 
good  oil  is  obtained  in  Hindustan,  used  as 
a substitute  of  linseed  oil  in  paints,  yields 
also  varnish.  The  leaves  have  been  used 
and  strongly  recommended  for  dyeing 
silk  yellow,  olive,  &c.  (See  Burt,  J ourn. 
of  Asiat.  Soc.  Beng.,  Vol.  YI.  242). 


Lh 


30  — 40 


(APS  — 500/).  SS  = 


8 — 15+3  — 4 
Ca  S.  Dry  forests. — 1. — 

Wood  uniformly  pale  brown,  heavy,  streak- 
ed, close-grained  and  fine  fibrous,  takes 
fine  polish. 


( xcvi  ) 


§ o 

o 
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Names. 


Promna  tomentosa,  Willd. 

FI.  Sylv.  Madr.  t.  251. 


oa[oco£s 

K i ong  m a lin. 

ryS^cqS 

Ivi  u am  n a \i  in. 

Ki  un  po. 
(Kyun-nalin)  S.  K. 

718  ; Premna  viburnoides,  Wall . 


719  1 Premna  racemosa,  Wall. 


720  Premna  sambucina,  Wall. 


721  Calliearpa  arborea,  Roxb. 

cslSsocSqp 

Downg  sap  pi  a. 


722  Clerodendron  infoitunatum,  L. 

Ka  oung  k t. 


723 


Clerodendron  villosum,  Bl. 


Remarks. 


Eh 


30  — 50 


(A  Pr*  P8  — T z 


15  — 30  + 3 — 5 
20000-  SS  = Ca  S,  Si  S.,  Metam. 
Dry  and  upper  mixed  forests. — 1. — 
Wood  yellowish,  hard,  close-grained,  rather 
heavy  and  strong,  the  annual  rings  ob- 
solete. Used  for  weaving  shuttles  and 
recommended  as  good  for  fancy  work. 


Lh  ? 


30  — 40 


10-15+3-4<AP'-  500'}-SS 
= Ca  S.  Dry  forests. — 1. — • 


E. 


25  — 30 
? + 2 — 3 


(T.) 


E? 


20  — 30 


6—15  +2  — 3 (Ar*  — S00').  SS 

= Si  S.  Moister  upper  mixed  forests. 

— s + 1. — 


L? 


25  — 35 


(C  A P2  M3  — T z 


10  — 15  + 3 — 4 
4000')-  SS  = Metam.,  &c.  Upper 
mixed  forests,  entering  the  drier  hill 
forests. — 1. — 

Wood  white,  rather  light  and  soft,  loose- 
grained, takes  good  polish. 


E. 


12  — 15 


(CAPM'-T  An* 


4 — 9 + i — 1 
Z 30000-  SS  = Metam.,  Si  S.,  &o. 
Evergreen  tropical  and  moister  mixed 
forests. — s x 1. — 

Wood  yellowish  white  turning  brownish, 
rather  heavy,  coarse  fibrous,  rather  loose- 
grained, soft,  soon  attacked  by  xylo- 
phages. 


E. 


15  — 20 


a 1Q  . . (M8  2000-4000  0-  SS 

O 1 4 + g 4 

= Metam.  Drier  hill  forests,  and  hill 
touugyas. — 1. — 


( xcvii  ) 


724 


725 


726 


727 


728 


729 


730 


Gmelina  arborea,  Roxb. 

FI.  Sylv.  Madr.  t.  253. 

Yd  met  ne. 


Gmelina  Asiatica,  L. 


Yitex  canescens,  Kurz, 


Yitex  heteropbylla,  Roxb. 


Yitex  pubescens,  Vhl. 

K i ak  jo. 
(Kyet-yo.)  S.  K. 

Yitex  limonifolia,  Wall. 


Vitex  alata,  Rottl.  ( non  Hcyne). 

(oijcyS^s 

K<  ttk  jo. 

Ki  «k  jo. 
(Kyet-yo)  S.  K. 


Lh 


50  — 60 


(C  A Pr4  — T An*  z 


12  — 30  + 6 — 12 
3000  0-  SS  = Metam.,  Si  S.,  Ca  S.,  &c. 
Upper  mixed  forests  and  evergreen  tro- 
pical forests. — 1. — 

Wood  white,  light,  resembling  mutchi  wood. 
□ / = 35  pd.  Used  often  for  making 
canoes  and  boats,  also  for  house-posts, 
planks,  clogs  and  for  carving  images. 
Recommended  for  furniture. 


L? 


25  — 30 


3_6+  l _ 3(Ps8  — O').  SS=A11., 

Lat.  p.  Swamp  forests  and  evergreen 
tropical  forests, — s. — 


L? 


25  — 35 


10  — 12  + 1 - 
= Dil.,  Ca  S. 
— L— 


(Pr*  Z 10000.  SS 
Open  and  dry  forests. 


E ? 50  (Ps2  M3  — T — 

12  — 30  + 3 — 5 ( 

10000.  SS  = Metam.,  Si  S.  Evergreen 
tropical  forests. — s. — 


E — — (p-  ]y;3  ip  An* 

12  — 20  + 3 — 4 ^ 1 An 

10000-  ss  = Metam.,  Si  S.,&c.  Ever- 
green tropical  and  upper  mixed  forests. 
— s X 1. — 


L? 


10  — 20  + 3 — 4 Pr*  — 10000. 

SS  = Ca  S.,  Lat.  Eng  and  dry  forests. 


L&E? 


40  — 80 


(Pr9  P1  M4  — 


15  — 50  + 6 — 8 
T — 20000-  SS  = Metam.,  &c.  Upper 
mixed  and  evergreen  tropical  forests 
chiefly. — s : 1. — 

Wood  yellowish  or  light-brown,  clouded, 
close-grained,  rather  heavy,  soft  but 
strong.  □ ' = 45  pd.  Used  chiefly  for 
wooden  bells  for  cattle  and  handles. 


Current 


( xcviii  ) 


c 


Names. 


Remarks. 


'31  Yitex  vestita,  Wall. 

732  Yitex  Leucoxylon,  L.  f. 

coooctS^d 

Toifk  slid. 


Tree  (A.) 

Lh  30  — 60 fn  P1 T Z 1000 ') 

15  — 30+3  — 12  1 ’’ 

SS  = Si  S.,  All.  Mixed  forests,  especi- 
ally savannah  forests. — 1. — 

Wood  uniformly  pale-greyish-brown,  rather 
heavy  and  close-grained,  soft,  durable, 
takes  fine  polish,  the  annual  rings  obso- 
lete. W = . . . pd.  Used  for 

cart-wheels  and  recommended  for  furni- 
ture. 


734 


Avicennia  officinalis,  L, 

oo5 

a 

Tha  me. 

Avieennia  tomentosa,  Roxh. 


E. 


25  — 40 


T(C  Ar8 — T An4  — O'). 


10  — 15+3  — 4 
SS  = Sal.  Tidal  forests. — 1. — 


E. 


20  — 35 


(C  AY  — T — O'). 


10  — 15  + 3 — 4 
SS  — Sal.  Tidal  forests. — 1. — 


Nyctagine+u 
735  Pisonia  umbellifera,  Seem. 


736  Pisonia  alba,  Span. 

Phytolacacej& 
Coriaria  Nepalensis,  Wall. 

Myristicaceje. 

738  Myristica  longifolia.  Wall. 

Cbl86<^_ 

Z a dfflfp  po. 

O7C0$c£}_ 
Mrt  to  bo. 


739  Myristica  corticosa,  Uf.  et  Th. 

El.  Sylv.  Madr.  t.  271. 


ooSco^ 

Tbit  tdn. 


EPTCTTT=6'An,-0'>-  ss 


Aren.  Sal?  Beach  and  coast-forests. — s. — 


E? 


30  — 40 


15  — 20  + 2 — 4 
Aren.  Beach  forests. — s. — 


(An3  — 0).  SS 


E.  10  16  (A). 


E-  o 


60  — 70 


(C  P!  M3  — T z 


25  — 30  + 4 — 5 
1000 ;).  SS  = Si  S.,  Metam.  Ever- 
green tropical  forests. — s. — 

Wood  whitish  turning  pale-brown,  rather 
heavy,  fibrous,  soon  attacked  by  xylo- 
pliages.  Exudes  red  resin. 


E.  40  (C  r8  M! 
? + 3 — 4 v 


T z 10000. 


SS  = Si  S.,  Metam.  Evergroon  tropi- 
cal forests. — s. — 

Wood  brown  or  red,  rather  light,  coarse  fi- 
brous, rather  close-grained,  soon  attacked 
by  xylophages.  \ields  red  resin. 


-4-> 

a 

o 

740 

741 

742 

743 

744 

745 

74G 

747 
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Names. 

Remarks. 

Mjristica  Irya,  Gcertn. 

E-  o 3,°  7 40  n (T  An8  1000  0-  SS 

; “T  /O  o 

Chloritic  and  serpentine  rocks.  Ever- 
green tropieal  forests. — s. — 

Myristica  amygdalina,  Wall. 

E.  p40  7 504  (Ps  M8  T 15000-  SS 

= Lat.  p.,  Metam.  Evergreen  tropical 
forests. — s. — 

Wood  white,  coarse  fibrous,  light,  very  pe- 
rishable, soon  attacked  by  xylophages. 

Laurineje. 

Cinnamomum  Zeylanicum,  Breyne. 

FI.  Sylv.  Hadr.  t.  262. 

c\^co8coqj$ 

L u lm  k?  o. 

E.  (T.) 

Yields  the  true  cinnamom  of  commerce, 
the  root  yields  camphor,  the  liber  oil  of 
cinnamom,  the  leaves  oil  of  clove  and 
the  fruit  a peculiar  terebintaceous  ethe- 
real oil. 

Cinnamomum  iners,  Rtcclt. 

E.  (T.)  Evergreen  tropical 

c^coScoqjS' 

L u lm  k*  o. 

forests. — s X 1. — 

co£g 
Lm  g i o. 

Cinnamomum  obtusifolium,  ME. 

93(50^(5  8cp 
In  tain  si  yd. 

c^coSgcy^S 

L u lin  ki  o. 

E.  30  7 50 . (CAP8  T An8  z 2500'). 
t + 3 — 4 v 

SS  = Lat.  p.,  Si  S.,  Metam.  Evergreen 
tropical  and  moister  upper  mixed  forests. 

Wood  whitish,  turning  pale-brown  or  brown 
on  exposure,  rather  heavy,  fibrous  but 
close-grained.  The  bark  of  the  roots  is 
a good  substitute  for  genuine  cinnamom. 

Cinnamomum  sulpliuratum,  NE. 

E.  (T.) 

Cinnamomum  Parthenoxylon,  Mcissn. 

L ? (T.)  This  is  the  so-called  Martaban 
camphor-wood. 

Cinnamomum  inuuctum,  Mcissn. 

Tree  (T.) 

( c ) 


a 

Z ° 


Names. 


Remarks. 


748 


749 


750 


751 


752 


753 


754 


Phoebe  lanceolata,  NE. 


Phoebe  pubescens,  NE. 

COOo£oO0O($ 
Towng  ka  m in. 


Phoebe  villosa,  Wight. 


Machilus  Indica,  Kurz.  (31.  odoratissima, 
NE.) 


Machilus  Tavoyana,  Meissn. 


Machilus  rimosa,  El. 


Alseodaphne  grandis,  NE. 


E.  middling-sized  tree.  (M8  — T Z 3000  '). 
SS  = Metam.  Evergreen  tropical  and 
drier  hill  forests. — s. — 


E.  r/,°  , --4Qt>  (CAP‘-T  - 10000.  ss 

= Si  S.,  Metam.,  &c.  Evergreen  tropi- 
cal forests. — s. — 

Wood  yellowish,  turning  pale-brown,  rather 
heavy,  close-grained,  soft,  soon  attacked 
by  xylophages. 


E.  large  tree.  ? ^ __"5 


(C.) 


E ? ~ 120n  (M3  3000-7000/). 

s -f-  6 — 9 

Metam.  Damp  hill-forests. — s. 


E?  (T.) 


Tree  (T.) 


E?  TJ 


60  — 90 


HO  — 40  + 4 — 10  <Ps'  M‘  - T * 
1000/).  SS  = Lat.  p.,  Metam.  Ever- 
green tropical  forests. — s. — 

Wood  yellowish,  turning  brown  on  expo- 
sure to  air,  heavy,  fibrous,  rather  loose- 
grained. 


755  Beilschmiedia  Roxburgliiana,  NE. 

C5)5°0°(5s 

Sho  t u pm. 


ko ion 

L>25I60;4_9(r-M-Au-Z  2000/). 

SS  = Metam.,  Si  S.,  &c.  Evergreen 
tropical  and  moister  upper  mixed  forests. 

— s . 1. — 


756  Beilschmiedia  globularia,  Kurz. 


L? 


40  — 50 


(Ma  3000-4000').  SS 


15  — 30  + 3 — 4 
= Metam.  Drier  hill-forests. — 1. — 


757  Beilschmiedia  macrophylla,  Meissn. 


Tree  (T.) 


a 

£ o 

o 

758 

759 

760 

761 

762 

763 

764 

765 

766 

767 


( ci  ) 


Names. 

Remarks. 

Cryptocarya  ferrea,  Bl. 

E.  20  “ 35  (T.) 

Cryptocarya  Griffithiana,  Wight. 

E ? small  tree  (T.) 

Endiandra  ? Candolleana  ( Didyodaphne  .? 
— Meissn.) 

Tree  (T.) 

Tetranthera  tomentosa,  Roxh. 

Tree  (A.) 

Tetrantbera  laui’ifolia,  Jacq. 

Ong  Dong. 

E.  p4_^  7 G°.  (A  Pr3  P3  — T An2  Z 1000/). 

SS  = oo.  Metam.  Lat.  Moister  ever- 
green forests,  and  (a  var.)  eng-forests. 
— 1.  X s. — 

Tetrantbera  Eangoonensis,  Meissn. 

Tree  (P.) 

Tetrantbera  longifolia,  NE. 

Tree  (T.) 

Tetrantbera  grandis,  Wail. 

T 1000,)- 

SS  = Metam.,  Si  S.,  &c.  Evergreen  tro- 
pical forests. — s. — 

Wood  yellow  with  a beautiful  lustre,  ratber 
heavy,  close-grained,  very  soft.  A fine 
fancy  wood. 

Tetrantbera  monopetala,  Roxh. 

O O 

3300 

L t 

0 ng  tong. 

L”  10  - W*!0-  6 (p‘  - T A“’  ^ 

1000/).  SS  = Si  S.,  Metam.,  &c. 
Chiefly  evergreen  tropical  and  mixed 
forests. — s x 1. — 

Wood  white,  ratber  light,  fibrous,  soon 
attacked  by  xylophages. 

Tetrantbera  amara,  NE. 

E.  0 20  7 30  „ (P*  M3  T An3  ■ 1000/). 
• + Is  — 1 . 

SS  — Metam.,  Si  S.,  &c.  Evergreen 
tropical  forests. — s. — 

Wood  very  pale-brown,  turning  darker  on 
exposure  to  air,  rather  heavy,  fibrous  but 
close-grained,  ratber  soft,  soon  attacked 
by  xylophages. 

§ o 

O 

768 

769 

770 

771 

772 

773 

774 

775 

776 

777 

778 


( cli  ) 


Names. 


Tetrantkera  Panamonja,  NE. 

Tetrantkera  niticla,  Roxb. 

Tetrantkera  calopkylla,  Eurz. 

Tetrantkera  albicans,  Kurz. 

Tetrantkera  semecarpifolia,  Wall. 

Tetrantkera  myristicaefolia,  Wall. 

Litsaea  angustifolia  ( Actinodaphne — NE) 

coooqcxDoS 

Se  tkong  tkrtk. 

Litsaea  concolor  ( Actinodaphne — NE.) 
Litsaea  macropkylla,  Bl. 

Litsaea  leiopkylla,  Kuvz. 

Litsaea  foliosa,  NE. 


Remarks. 


E.  large  tree  (T.) 


L.  (P  M2).  SS  = Lat.  p.  Evergreen  tro- 
pical forests.. 


E.  — — T 4000-6000  ).  SS  = 

Metam.  Drier  kill- forests. — 1. — 


Of)  OK 

e.  (p  — 1000 7)-  ss  = si  s. 

Evergreen  tropical  forests. — s. — 

Wood  wkite,  soft. 


OK  Qf) 

E.  ? ou  (p*  M8  — 1000/).  SS  = 
Net  am.,  Si  S.  Evergreen  tropical  forests. 

Wood  yellowisk  or  pale-brown,  soft. 


E.  small  tree.  (P  M — T Z 1000 0-  SS 
= Net  am.,  Lat.  p.  Evergreen  tropical 
forests. — s. — 


E.  large  tree.  (P!  M3  — T — 1000  0-  SS 
= Si  S.,  Metam.  Evergreen  tropical 
forests. — s. — 


Tree  (T.) 


Tree  (T.) 


Tree  (T.) 


E.  ^ a ^°4  (0  M8  3000-70000-  SS 
Metam.  Damp  kill-forests. — s. — 


-4-9 

P 

O 

779 

780 

781 

782 

783 

784 

785 

786 

787 

788 


( ciii  ) 


Names. 

Remarks. 

Daphnidium  pulcherrimum,  NE. 

E.  (Ms  Z 6000/).  SS  = Metam.  Drier 
bill-forests. — 1. — 

Daphnidium  eaudatum,  NE. 

ok  on 

E.  ? 7 2 3 (M‘  T Z 4000/).  SS  = 

Metam.  Drier  bill-forests. — 1. — 

Daphnidium  argeriteum,  Kim. 

L"10-°i6+4|-5  <P  M 500')' 

SS  = Lat.,  Metam.,  Arg.  Low  and 
Eng-forests. — 1. — 

Wood  yellowish  turning  pale  greyish-brown, 
rather  heavy,  fibrous,  rather  close-grain- 
ed, tolerably  soft,  soon  attacked  by  xylo- 
phages. 

Lindera  Assamica,  ( Aperula — Meissn.) 

Tree  (M.) 

Lindera  nervosa,  Kurz.  ( Tetr anther  a char- 
tacea  (3.  nervosa , Meissn.) 

Tree  (Ar.  T.  — 1000 /).  Evergreen  tropical 
forests.  Yields  sassafras. 

Lindera  Neesiana  ( Aperula — El.) 

OK  on 

L?9  v 9 ,,  (M3  T 4000-5000/). 

SS  = Metam.  Drier  hill  forests. — 1. — 
Yields  excellent  sassafras. 

Hernandia  peltata,  Meissn. 

FI.  Sylv.  Madr.  t.  300. 

E.25_420  + f_12(An*  0/,.  SS- 

Aren.  Beach  and  coast-forests. 

Wood  so  very  light  and  takes  fire  so  readily, 
that  it  might  be  used  for  tinder. 

Proteace.e. 

QA 

E.  (M3  — T 2000-4000/).  SS  = 

r + o 

Metam.  Hill-forests. — L — 

Helicia  robusta,  Wall. 

FI.  Sylv.  Madr.  t.  301. 

coooo5cySo£ 

Do«/k  yap  pin. 

Helicia  pyrrhobotrya,  Kurz. 

E.  (M  4000/).  SS  = Metam.  Damp  hill- 
forests. 

Helica  excelsa,  El. 

E-  ? + Z0T>- 

( c!v  ) 


0 

O'  o 

0 ^ 

o 


791 


794 


795 


790 


r97 


Names. 


789  Helicia  salicifolia,  PresL 


790  Helicia  Cochinchinensis,  Lour. 


TllYMELAEACEiE. 

Gyrinops  Walla,  Gaertn. 


792  Aquilaria  Malaccensis,  Lank. 


793  Aquilaria  Agallocha,  Boxb. 


Elaeagnace^®. 
Elaeagnus  arborea,  Boxb. 


ocSsqcS 

Mm  gok. 


Santalace-®. 

Santalum  album,  L. 

El.  Sylv.  Madr.  t.  250. 

O^COCqS 
San  t a kw. 


EurHORTSIACETE. 

Glocbidion  multiloculare,  Muell.  Ary. 


Glochidion  coccineum,  Muell.  Ary. 

CGOG^cS 
T a mu  zop. 


Remarks. 


Tree  (T.) 


E. 


E. 


40 


(W  5000-70000-  SS  = 


? + 3 — 4 
Metam.  Hill-forests. — 1. — 


70 

? 


(An.) 


E.  small  tree  (T  ?) 


E.  (M.) 

Wood  very  light,  yellowish  white,  coarse- 
fibrous  but  close-grained,  takes  a pale- 
brown  polish.  Used  by  the  Karens  for 
bows.  Furnishes  that  sort  of  commer- 
cial Eagle  wood  called  by  the  Malays 
Kfly»  gam. 


E? 


20  — 35 


(A  — P3  — 


2 — 4 + 2 — 3 
SS  = Si  S.,  Lat.  p.,  &o. 
tropical  forests  chiefly. — s. — 
Wood  white,  soft. 


30  — 40 


10000- 

Evergreen 


Wood  white  or  yellowish.  The  young  trees 
furnish  the  white,  the  old  ones  the  yellow 
sandal  wood,  burnt  as  a perfume.  Ground 
into  powder  it  forms  a favorite  cosmetic 
with  Burmese  ladies.  A valuable  oil 
used  as  perfume  is  distilled  from  the 
wood.  In  Ilindoostan  it  is  also  em- 
ployed for  trunks,  cabinets,  work-boxes 
and  walking  sticks. 


E. 


E. 


20 


G _ 8 + — 1 


25  — 30 


(A.) 


2 _ 3 + 2 - 3 '(IV  F M3  - T ^ 
1000/).  SS  = 00.  Si  S.  All.  I)ooi- 
duous  forosts,  especially  the  mixed  ones. 


£ o 

6 

798 

799 

800 

801 

802 

803 

804 

805 

806 


( cv  ) 


Names. 


Remarks. 


Glochidion  lanceolarium,  Dak. 


E-  r- 12 + 2°-  3 °>-  8S  = 

Metam.  Evergreen  tropical  forests. 
Wood  hard  and  durable,  used  in  native 
house-building. 


Glochidion  dasystylum,  Kurz. 


E. 


15  — 20 
short  + 1 — 1J 


(M8  Z 35000-  SS 


Metam.  Evergreen  tropical  and  hill- 
forests. — s. — 


Glochidion  leiostylum,  Kurz. 


E.  small  tree.  (Ps3  M3  — T Z 4000  0. 
SS  = Metam.  Si  S.  Evergreen  tropi- 
cal and  hill-forests. — s. — 


Glochidion  fagifolium,  ( Phyllanthus — Muell.  E. 
Arg.) 

oo«<$S3q(S(c§s 

Td  min  sop  ki. 


on <)K 

slJVl-l-ll  (OW-M*  10000. 

SS  = Si  S.,  Metam.  Evergreen  tropi- 
cal forests. — s. — 


Glochidion  Andamanicum,  Kurz. 


E. 


25 

8-10  + l-lj  <A“'  - °>-  SS  = 
Si  S.  Evergreen  tropical  forests. — s. — ■ 


Glochidion  glaucifolium,  Muell.  Arg. 


E.  small  tree  (T). 


Glochidion  Bancanum,  Miq. 


E. 


8 — 10  + 1 — li  SS  ~~ 

Chloritic  rocks.  Bamboo-jungles. — s. — 


Glochidion  sphaerogynus, 
Muell.  Arg.) 


(Phyllanthus — 


OA 

E.  8~-  10  + 2-  ,^Ps8M3-Tz2QQ0/)> 
SS  = Metam.  Si  S.  Evergreen  tropi- 
cal forests. — s. — 

Wood  brown,  heavy,  fibrous  but  close- 
grained,  soft,  perishable. 


Glochidion  Daltoni, 
Arg.) 


( Phyllanthus — Muell. 


Lh  small  tree  (Pr2  M — 1000 ').  SS  = 
Aren.  DU.,  Metam.  Low  and  dry  forests. 


-u 

a . 

o 

807 

808 

809 

810 

811 

812 

813 

814 

815 


( cvi  ) 


Names. 


ltemarks. 


Phyllanthus  columnaris,  Muell.  Arrj. 

ooc^DDoSob 

(K d long  la  the)  S.  K. 


L'1 


Of)  OK 

(P3  M"  — Tz  1000 '). 

Mixed, 


10  — 12 

SS  = All.  Si  S.  Arg.  Lot.  Dil. 
low  and  Eng-forests. — 1.  — 


Phyllanthus  baeobotryoides,  Muell.  Arg. 
Breynia  rliamnoides,  Muell.  Arg. 

Cicca  disticha,  L. 

OOGo83&S0|[ 

Thin  bo  z i pi  u. 

Cicca  albizzioides,  ( Emblica — Kurz.) 

5p?yii!y]§5p°o 
Shd  m a or  shit  shd. 

Cicca  macrocarpa,  ( Emblica — Kurz.) 

Qo%[ 

Z i pi  u. 


Small  tree  (T). 


Lh  small  tree  (Ar3  — An3  — 0).  SS  = 
Si  S.  All.  Savannah-forests. — 1. — 


ok  on 

L"  8 — 10  + 2 — 8 <°  P>  U'  - T «“■ 
Z 10000-  SS  = All. 


OK  qn 

L”  n i -vi  (Pi8  Z 2000  0-  SS  = 

short  +1  — If  v ' 

Si  S.  Upper  mixed  forests. — 1. — 


Li  idLZ-i  (pr>  - p;!  * 

SS  = Lat.  Ca  S.  Dry  and  Eug  forests. 


Cicca  Emblica,  ( Emblica  officinalis , Gaertn. 
Phyllanthus  Emblica ; FI.  Sylv.  Madr.  t. 
258.) 

OQC^DSOcS 
Td  shd  pin. 


Securiuega  Leucopyrus,  Muell.  Arg. 


Securinega  obovata,  Muell.  Arg. 


U 


30  — 40 


(C  A Pr3  — T Z 


10  — 15  -f-  3 — 4 
3000 ,).  SS  = oo.  Deciduous  forests, 
chiefly  dry  and  open  ones,  enteriug  the 
hill  Eng  and  dry  hill-forests. — 1. — 
Wood  brown,  rather  heavy,  rather  close- 
grained,  the  annual  rings  narrow,  takes 
fine  polish.  W.  = □ / = 35  pd.  Bark 
and  fruits  used  for  tanning. 


Small  tree  (A  ?). 


L!l 


12  — 15 


, (CAPr3— T — 0).  SS 
.1  A 


short  3 
= All.  Savannah  forosts. — 1. — 


a 

2,5 

o 

816 

817 

818 

819 

820 

821 

822 

823 


( cvii  ) 


Names. 

Remarks. 

Bisclioffia  Javanica,  Bl. 

FI.  Sylv.  t.  259. 

Lh  30  — 40  s p3  ]yr3  ^ m 

12  — 18  + 2 — 4 V 
Z 2500/).  SS  = All.,  Si  S.,  Metam. 
Evergreen  tropical  forests  and  savan- 
nahs along  kill-streams. — 1. — 

Wood  rather  light,  brown,  coarse  fibrous, 
but  close-grained,  takes  fine  polish. 

□ / = 35  j 
W 153  — 170  P<L 

Antidesma  velutinosum,  Bl. 

m 15  — 20  /rT1N 

K 8 — 10  + 1 — 2 

Antidesma  Grkaesembilla,  Gaertn. 

U-  ~ f_  g (T*  — «'  — 0).  SS 

6g§o£ 

P7  sin. 

= All.  Savannah  forests  and  tidal  sa- 
vannahs.— 1. — 

Wood  rather  heavy,  fibrous  but  close- 
grained,  brittle,  white  or  pale-coloured. 

Antidesma  velutinum,  Tul. 

OK  QA 

E-8_ls  + 2_3(ft'M*  T 10000. 

oocSococSs 

SS  = Si  S.,  Metam.  Evergreen  tropi- 
cal forests. — s. — 

Kin  pd  lin. 

Antidesma  Menasu,  Muell.  Ary. 

OK  Qrt 

Lh  Q 10  , ; Q (Ps8M1  An5  z 1000  A. 

O 14  *T  4 O 

00(5oro£s 

SS  = Si  S.  oo.  Evergreen  tropical 
forests — s. — 

Km  pd  lin. 

Wood  browu,  rather  heavy,  soft,  of  a fine 
and  close  grain. 

Antidesma  diandrum,  Roth. 

u6_'s+r-2(CP'‘PM’-Tz 

oo£oco(5s 

Kin  p d lin. 

20000.  SS  = oo  All.  Si  S.  Mixed 
forests,  especially  lower  ones. — 1. — 
Wood  rather  heavy,  red-brown  or  pale- 
brown,  close-grained,  takes  fine  polish. 
Adapted  for  cabinet  work. 

Antidesma  Bunias,  Spreny. 

E.  Small  tree  (T). 

Aporosa  macrophylla,  Muell.  Ary. 

sscSgcS 

In  jin. 

In  ki  in. 

Lh  20  — 25  (Tr8  Ps  _ M3  — T 

Z 1000').  SS  = Lat.  Eng  forests. 

( cviii  ) 


824  Aporosa  villosa,  Bail!. 

CC[8$ 
Ye  mein. 


Lh 


on  on 

8-15  +,1_2(P3M8-TZ  10000- 

SS  = Lat.  Arg.  Open  forests,  especi- 
ally Eng-forests. — 1. — 

Exudes  red  resin. 


825  Aporosa  villosula,  Kurz. 

00  6 30  5 
Tbit  s«p. 


E. 


25  — 30 


8 — 12  + 2 — 2j  (Ps*  M'  TAnZ 

1000').  SS  = Lat.  p.  Evergreen  tro- 
pical forests. — s. — 


826  Aporosa  Roxburghii,  BailL 


E. 


on  on 

■8-12  + 2-3(°F  — ' T^XOOOO. 
SS  = Si  S.,  Metam.  Evergreen  tropi- 
cal forests. — s. — 


827 


Aporosa  lanceolata,  Tim . 


828  Aporosa  microstacbya,  Muell.  Arg. 


E.  tree  (T). 


E. 


25  — 30 


8-12+  a-s  (°  A M - T ^ 

4000 ;).  SS  = Metam.  Lat.  p.  Ever- 
green tropical  forests. — s. — 


829 


Baccaurea  sapida,  Muell.  Arg. 

El.  Sylv.  Madr.  t.  280. 


OO^ 

Kd  nd  bo. 


E. 


40  — 50 


(CAP-T  An8  Z 


25  -j-  3 5 

1000 /).  SS  = Si  S.,  Metam.  Evergreen 
tropical  forests,  entering  also  tbe  moister 
upper  mixed  forests. — s. — 

Wood  very  pale-brown,  ratber  heavy,  of  a 
short  fibre,  ratber  coarse-grained,  ratber 
bard,  perishable.  W = D ' = 61  pd. 
Not  used. 


830 


831 


Baccaurea  parviflora,  Muell.  Arg. 

oo; 


E.  (T.) 


Kd  n d zo. 

Cyclostemon  eglandulosum  (Ilopca  cglandu- 
losa,  Roxb.) 


E. 


40  — 50 


(Ar‘  — 1000  0-  SS  = 


15  — 20  + 3 — 4 
Si  S.  Evergreen  tropical  forests. — s.- 


832  Cyclostemon  maerophyllum,  Bl. 

El.  Sylv.  Madr.  t.  278. 


E. 


30  — 36 


15 


= 20  + 2-3  (Au’-lOOO'). 


SS 


= Si  S.,  Chloritic  rocks.  Evergreen  tro- 
pical forests. — s. — 


C cix  ) 


Names. 


o 


833 


Cyclostemon  subsessilis,  Kurz. 


E. 


Bemarks. 


15  J is  + n-s  <M‘  ~ 1000 *>■  ss 

= Metam.  Evergreen  tropical  forests. 


Wood  brown,  heavy,  close-grained.  A good 
wood. 


834 


Hemicyclia  Sumatrana,  Muell.  Arg. 


E.  (Pi2  — M3  — 0/).  SS  = All.  Swamp- 
forests. — s. — 

Wood  heavy,  pale-greyish-brown,  coarse 
fibrous  but  close-grained,  soft.  A fine 
wood. 


835 


Putranjiva  Boxburghii,  Wall. 

El.  Sylv.  Madr.  t.  275. 

gcdocSg\<S 

Touk  ydp. 


E.  (P). 

Wood  heavy,  white  or  greyish,  black-spotted, 
close-grained,  hard,  strong  and  durable, 
takes  good  polish.  Good  for  turning. 


836 


Briedelia  retusa,  Spreng.  FI. 

Sylv.  Madr.  t.  260. 

dScSq^s 

Tseip  che. 


Lh  5(L  G.° (A  — P3  z.  2000'). 

20  — '30+5  — 6 

SS  = Si  S.,  All.  Mixed  forests,  espe- 
cially upper  ones,  entering  savannah 
forests. — 1. — 

Wood  grey,  with  a beautiful  mottled  grain, 
heavy,  rather  close-grained.  W = 66 
pd.  Priced  for  house-posts,  ploughs,  &c. 


837 


Briedelia  ovata,  Dene. 


E.  small  tree  (T  — An). 


838 


Briedelia  tomentosa,  Bl. 


gcdo<5oo£iiQo£cosg|5 

Bcnrag  bin  or  Ki«k  ta  yo. 
Also  called  le-ga-ni  (S.  K.) 


E-  55arrr=l  (Ar’  w p’  ~ T z 

20000-  SS  = Ca  S.,  Arg.,Lat .,  Metam., 
All.  Open  and  upper  mixed  forests. 
— 1 x s. — 

Wood  pale-greyish-brown,  heavy,  close- 
grained,  soft. 


839  Briedelia  amoena,  Wall. 


Lh 


15  - 25 

small  +1  — 2 


(Pi). 


840 


Briedelia  pubescens,  Kurz. 

K<  ak  t a yo. 


E-  F=  18  + 2-^3  <P3'  Z 100°'>  SS 
= Si  S.  Evergreen  tropical  forests 
along  choungs. — s. — 


( cx  ) 


841 


Cleistanthus 

Ilassk.) 


Names. 


myrianthus 


( Nanopetalum , 


E. 


Remarks. 


40  — 50 

12  — 20  + 3 — 4 


(P3  M8  — Tz  1000 7). 


SS  ==  Si  S.,  Metam.  Evergreen  tropi- 
cal forests. — s. — 

Wood  rather  heavy,  pale-brown,  soft,  rather 
coarse  fibrous. 


842 


Croton  Joufra,  Roxb. 


' » 18  4 - M - ™>0. 

SS  = Arg.  All.  Low  and  lower  mixed 
forests. — 1. — 


843 


Croton  Wallichii,  Mitel!  Arg . 


L1  rg^^fP.-M’-T-lOOO'). 

SS  = Si  S.  Metam.  Evergreen  tropical 
forests. — s. — 


844  Croton  oblongifolium,  Roxb. 
Tbit  yin. 

845  Croton  argyratus,  Bi. 


846  Croton  robustus,  Kurz. 


847  Croton  flocculosus,  Kurz. 

oocolof 
(Thrt-la-pin)  S.  K. 

848  Croton  Tiglium,  L. 

oo^> 

Kfi  n d ko. 


Lh -° 40 (A  Pr  Ps  — M3  , 

25 20  4-  2 3 ' 

2000'').  SS  = Si  S.,  Metam.  Mixed 
forests,  especially  the  upper  ones. — 1. — 
Wood  yellowish  white,  rather  heavy,  fibrous 
but  close-grained,  soft,  rather  perishable. 


E. 


25  — 30 


15  — 20+2  — 3 
Metam.  Evergreen 


(M3  — T).  SS  = 
tropical  forests. 


Wood  rather  heavy,  close-grained,  of  a fine 
silvery  fibre,  yellowish  white,  soft. 


1 K OK 

E.  . ; . -a-(Ps*  — T — 0 0.  ss  = 

short  + 2 — 3 

Arg.  Lat.  p.  Low  forests. — 1. — 

SS 

= All.  Swamp-forests. — s. — 


E.  o i7  i (C  A — T cult.)  SS  = All. 
r + 1 — Zt2 

Wood  white,  hard. 


a 

a 

849 

850 

851 

852 

853 

854 

855 

856 


( cxi  ) 


Names. 

Remarks. 

Sumbavia  macrophylla,  Muell.  Arg. 

E.  Q 2?~  305  Q (Ps*  M2  T 10000- 

o — * 10  + Z — o 

SS  = Si  S.,  Metam.  Evergreen  tropi- 
cal forests. — s. — 

Agrostistachys  longifolia,  (A.  Indica  J3.  lon- 
g if  olid,  Muell.  Arg.) 

E.  (T?). 

Aleurites  Moluccana,  Willd. 

FI.  Sylv.  Madr.  t.  276. 

E 40  60  p2  rpj  q/  v 

20  — 30  + 5 — 6 U j 

Exudes  gum,  especially  from  the  fruits. 
Seeds  produce  about  50  p/c.  of  a lamp- 
oil  called  Kekuna  in  Hindustan,  and 
plenty  of  oil-cake. 

Trewia  nudiflora,  L. 

FI.  Sylv.  Madr.  t.  281. 

^o-^o+riiot01"  m'  ioo°'>- 

SS  = oo.  Si  S.  Evergreen  tropical  and 

c^g[o5 

Ye  mi  at. 

moist  upper  mixed  forests. — s x,  1. — 
Wood  white,  turning  yellowish,  rather 
heavy,  coarse  fibrous  but  close-grained, 
soft. 

Mallotus  Roxburghianus,  Muell.  Arg. 

E.  8 2i0~22  3 (CM’  1000')-  SS 

— Metam.  Evergreen  tropical  forests. 

— 3. — 

Mallotus  tetracoccus,  Kurz. 

30-40 

Ll  15  — 20  + 3 — 4 (C  ) 

Mallotus  paniculatus,  Muell.  Arg. 

E-12^0+44°-5(P“’M  T-1000',. 

SS  = Si  S.  Metam.  Evergreen  tropi- 
cal forests. — s. — 

Mallotus  Helferi,  Muell.  Arg. 

E-  8 _Vu  + fi  - 3 <pi  M‘  T A“’ A 

1000  /).  SS  = Si  S.,  Metam.  Evergreen 
tropical  forests. — s. — 

( cxii  ) 


0 

2 O 

o 


Names. 


Remarks. 


857  Mallotus  Philippinensis,  Muell  Arc). 

PL  Sylv.  Madr.  t.  289. 

ccoocBcocSs 

T ou  it  tin. 


E. 


25  — 80 


(CAF-T  An2  — 


8 — 15  + 3 — 4 
2000/).  SS  = DU.  Si  S.  Metam.  De- 
ciduous forests  generally,  especially  the 
open  ones. — 1. — 

Bark  used  for  tanning  ; root  a red  dye  ; the 
crimson  powder  of  the  capsules  (kapli  or 
kamila-powder)  form  a scarlet  dye  chiefly 
for  silk. 


858  Macaranga  denticulata,  Muell.  Arc). 

cooocSooaSoSs 

Tawng  pak  warn. 

! &000S 

Y u «k  warn. 

I 

qo£od(c§ 

Pr/k  Id  k*. 


859 


Macaranga  Indiea,  Wight. 


FI.  Sylv.  Madr.  t.  287/A. 


860 


861 


Macaranga  molliuscula,  Rurz. 


Cleidion  Javanicum,  Bl. 

FI.  Sylv.  Madr.  t.  272. 


862  Cleidion  lucidum  Thw. 


E. 


40  — 60 


(Ar3  P3 


M3  — T z 

Ever- 


15  — 30  + 5 — 8 
2000').  SS  = Metam.,  Si  S. 
green  tropical  forests. — s. — 

Wood  red-brown,  adapted  for  cabinet  work. 
Exudes  red  resin. 


E. 


50  — 60 


-jj  (An3  — 1000').  SS 


20  — 30  + 6 
= Si  S.,  chloritic  rocks.  Evergreen  tro- 
pical forests. — s. — 

Exudes  red  resin. 


E.  middling  sized.  (An2  — 1000 /).  SS  = 
Metam.  Si  S.  Evergreen  tropical  forests. 

— s. — 

Exudes  reddish  resin. 


E. 


30  — 40 


(C  M3  — T An.  Z 


12  — 20  + 3 — 4 
1000').  SS  = Metam.  Si  S.  Evergreen 
tropical  forests. — s. — 

Wood  uniformly  white  or  yellowish,  rather 
heavy,  fibrous  but  close-grained,  soft, 
takes  good  polish,  but  is  perishable. 


E.  small  tree  (An2  — 1000').  SS  = Si  S. 
Evergreen  tropical  forests. — s. — 


863  Blumeodendron  Tokbrai,  Rurz. 


E.  50-p-60  (An2  z 1000').  SS  = Si  S. 
Evergreen  tropical  forests. — s. — 


( cxiii  ) 


864  | Hymenocardia  plicata,  Kurz 

COOOo£s 
Ye  km. 


Hymenocardia  Wallichii,  Tut. 


867 


Ye  chm. 


Ricinus  communis,  L. 


K i crk  su  p in. 

(o^aSsx^oS 

ak  sit  m pm. 


Jatropha  Curcas,  L. 


cocScooo^oSac^ 

Thin  bo  Ki«k  sii. 


868  Jatropha  glandulifera,  Roxb. 


869  Ostodes  paniculata,  Bl. 


870  Galearia  Wallichii,  {Bennett ia — R.  Br.) 


L"  8— la  +54°-6  <F  M>  - T - 0/>- 

SS  = All.  Swamp-forests,  entering 
savannah-forests. — s + 1. — 

Wood>w=lSfoPd- 


L» 


15  — 25 


(P3  M3  — T — O'). 


3 _ 6 + 1 — 3 
SS  = All.  Swamp-forests,  entering  also 
swampy  savannahs. — s x 1. — • 

Wood  rather  heavy,  of  unequal  fibre,  pale- 
brown  then  red-brown,  close-grained, 
rather  hard  and  brittle. 


I K on 

E-  8=i2  + l-H  <A  C'  M'  - T An‘ 

cult.).  SS  = oo.  Yields  white  resin, 
the  seeds  castor-oil,  and  valuable  oil- 
cakes. 


E. 


20 


p (A  C3  — T3  An.  cult,  z 2000'). 
SS  = oo.  All. 

Wood  soft,  spongy,  white.  Yields  resin. 


E. 


4 — 8 


(A  C Pr*  P2  Ar3  z 


1 — 2 + f — 1 

1000').  SS=oo.  All.,  Ca  S.  Waste 
places. — 1. — 

Yields  resin. 


E. 


50  — 60 


15_2S+4-6(M;2000-3000')-  SS 
= Metam.  Damp  hill  and  evergreen 
tropical  forests. — s. — 

Wood  rather  heavy,  of  an  unequal  fibre,  but 
close-grained,  white,  turning  yellowish, 
rather  soft. 


E.  little  tree  (T).  Evergreen  tropical 
forests. 


( cxiv  ) 


a 

£ o 


Names. 


871  Microdesmis  caseariaefolia,  Planch . 


872  Chaetocarpus  castaneaecarpa,  Thw. 

FI.  Sylv.  Madr.  t.  284. 


873  Gelonium  multiflorum,  A.  Juss. 

coosoojgo 

Se  than  pi  a. 


874  Gelonium  bifarium,  Boxh. 


875 


Remarks. 


E.  little  tree  (T). 


E. 


30  — 40 


(0  P2  M8—  T An'2 


E. 


12  — 20  + 3 — 4 
1000').  SS  = Metam.  Si  S.,  Laf.  p. 
Evergreen  tropical  forests. — s. — 


30  — 40 


12  — 20+3  — 4 (Ar‘  r M T Z 
10000-  SS  = Si  S.,  Metam.  Ever- 
green tropical  forests. — s. — 

Wood  white,  only  fit  for  house-posts  and 
similar  purposes.  Exudes  yellow  resin 
from  the  buds. 


25  — 30 


E-  8 — 12  + 2 — 3 ° /)-  SS 

Chloritic  rocks.  Bamboo  jungles. — s. 


Carumbium  sebiferum,  ( Excoecaria — Muell.  L.  jo  gp~j  3 — j 


(P‘  cult.)  The 


Arg.) 


Chinese  tallow-tree,  the  white  pulp  round 
the  seeds  used  as  tallow,  &c. 


876  Carumbium  baccatum,  ( Excoecaria — Muell.  E.  ~^Q  ' 5 M3  — T A 

Arg'  lOOOo"  SS  = Lat.  p.,  Si  S.,  Metam. 

Evergreen  tropical  forests. — s. — 

Wood  white,  rather  light,  coarse  fibrous, 
perishable. 


ccoscg|?o<5 

L<?  bin  pm. 


877  Carumbium  insigne,  ( Excoecaria — Muell.  ^ t (C  P!  — 10000.  SS 

j \ aO  — do  + 4 — O 

= Si  S.  Evergreen  tropical  forests  and 
along  choungs  in  upper  mixed  forests. 


878 

879 

880 


Excoecaria  Indica,  Muell.  Arg. 

Excoecaria  oppositifolia,  Jack. 
Excoecaria  holophylla,  Kurz. 


on on 

E.  y ” 3_14(T  — 00.  SS  = Sal.  Tidal 
forests. — 1. — 


E.  20— _25  (T). 


E.  (M  — T).  Evergreen  tropical  forests. 


( cxv  ) 


Names. 


O 


881  Excoecaria  Agallocha,  L. 


COCGpl  OOCOOO 
T a jo  kd  jo, 

COCC|5o<5 

Trz  jo  pin. 


Eemarks. 


E.  15  20  (C4  Ar4  — T — O').  SS  - 

Sal.  Tidal  forests. — 1. — 

Wood  white,  soft,  juice  of  the  whole  tree 
very  venenous. 


882 


Euphorbia  neriifolia,  L. 


coqcocS 
Td  soung. 

<jp°°GOd£ 
Shd  soung. 


L°  s'— 18  +22°-3  <P  CuU°  Tbtl  c01>i' 
ous  white  milk  hardens  into  a sort  of 
Euphorbium. 


883  1 Euphorbia  Nivulia,  Ham. 

j 

Shd  soung. 


SS  = Ca  S.  Si  S.  Aren.  Dry  and 
upper  mixed  forests. — 1. — 

Wood  very  light,  fibrous  and  loose-grained, 
yellowish,  while  fresh  quite  milky. 
Yields  a sort  of  Euphorbium. 


884  Euphorbia  epiphylloides,  Kurz. 


L'  4-1  7 f--8  <A“’  - SS  - 

Serpentine.  Coast-jungles. — 1. — 

The  milky  juice  hardens  into  Euphorbium. 


885  Euphorbia  antiquorum,  L. 

5|Oscqd£Qoo§ 

Shd  soimg  pi  u that. 


L'  <A  Pr‘  P'  - Ar‘  Au" 

Z 2000 ')•  SS  = Si  S.,  Ca  S.,  Serpen- 
tine. Dry  and  upper  mixed  forests. 

The  copious  milky  juice  hardens  into  Eu- 
phorbium. 


886 


Euphorbia  Tirucalli,  L. 


Shd  scnmg  lak  ni  o. 


E.  4 +2i°_2  <A  Pr‘  P cult-) 

Wood  said  to  be  strong  and  durable,  pale- 
coloured.  The  copious  milky  juice  yields 
a sort  of  Euphorbium. 
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0 , 

M 

Names. 

Remarks. 

D 

U rticace.t;. 

Lh  50  — 60  fPr8P2  W— 1000/1 

15  — 30  + 5 — 12{  >' 

887 

IToloptelea  integrifolia,  Planch. 

SS  = Ca  S.,  Metam.,  &c.  Along  choungs 
in  dry  and  upper  mixed  forests. — 1. — 

M i on k seit. 

Wood  white  or  pale-coloured  turning  pale- 

brown,  rather  heavy,  coarse  fibrous,  but 

rather  close-grained,  strong.  It  takes  fine 
polish,  but  the  sap-wood  is  soon  attacked 

Gun  gu  pm. 

by  xylophages.  Good  for  carts,  &c. 

, 70  — 80 

888 

Ulmus  lancifolia,  Roxb. 

Lh  (Pr3  P2  1000 

40  — 60  + 6 — 8 1 '* 

oo  cb 

SS  = Si  S.,  Ca  S.  Evergreen  tropical 
forests  and  along  choungs  in  dry  forests. 

Thd  le. 

— s : 1. — 

Wood  red-coloured,  strong.  Adapted  for 

house-building. 

889 

Celtis  mollis,  Wall. 

Tree  (A). 

890 

Celtis  Hamiltonii,  Planch . 

Tree  (A  T). 

891 

Celtis  ciunamomea,  Ldl. 

E-  +S-8(OP'-“,-10##  »• 

1 

SS  — Metam.,  Si  S.  Evergreen  tropi- 
cal forests. — s. — 

892 

Solenostigma  Wightii,  BL 

E'  lo  — 20  + 2|  — 3 ^An  — 1000 0-  SS 

= Serpentine  rocks.  Evergreen  tropi- 
cal forests. — s. — 

893 

Gironniera  nervosa,  Planch . 

E.  (Burma,  T P). 

894 

Gironniera  lucida,  Kurz. 

E-  10-15  + 3-4  (An’-WOOO.  SS 

= Chloritio  rocks.  Evergreen  tropical 
forests. — s. — 

895 

Gironniera  ( Galumpi/a — Bl.) 

E-  10  _J016  +J3-  4 (F  500')-  SS- 

Si  S.  Evergreen  tropical  forests. — s. — 

C cxvii  ) 
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P 
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iz  ^ 

Names. 

Remarks. 

o 

. 

896 

Trema  orientalis,  Bl. 

9*  9A 

E-I0-12+H-2i'CAF  T 200°')- 

5]6^oo(5 

SS  = Si  S.,  Metam.,  &c.  Evergreen 
tropical  forests,  profusely  springing  up 

Sint  slid  pm. 

in  deserted  toungyas. — 1. — 

socS^pso<5 

Sap  sha  pm. 

897 

Trema  Timorensis,  Bl. 

E?  (T.) 

898 

Bohmeria  Malabarica,  Wedcl. 

i k 9A 

E ? p--  , , (Ar3  F-TZ  3000/).  SS 

* ”*  3 2 

30(SqDO<5 

— Si  S.,  Metam.,  Ca  S.,  &c.  Evergreen 
tropical  and  upper  mixed  forests. — s. — 

Sap  sha  pin. 
(Sat  sha)  S.  K. 

Liber  a strong  cordage. 

899 

Bohmeria  Hamiltoniana,  Wedd. 

16  90 

E.  jr,  1 , (P2  — M3  — 1000/).  SS  = 

* *"  3 2 

SXxScp 

St  8’.,  Metam.  Evergreen  tropical  forests. 

— s. — 

Sap  sha 

Strong  cordage  may  be  obtained  from  liber. 

900 

Sarcochlamys  pulcherrima,  Gaud. 

E.  (C  P2  M3  — T — 10000. 

OOcS^jOOcS 

SS  = Si  S.,  Metam.  Evergreen  tropical 
and  upper  mixed  forests. — s. — 

Sap  sha  pm. 

Wood  pale-reddish-brown,  rather  light,  of  a 

fine  silvery  fibre,  soft.  Liber  a good 
fibre  for  cordage. 

901 

Oreocnide  acuminata,  ( Urtica — Roxb.) 

20 25 

E.  p , . . t (C).  The  bun  rhea  (jungle 

2 

rhea)  of  the  Assamese  yielding  the  China 
grass-cloth  fibre. 

902 

Oreocnide  sylvatica,  Miq. 

E.  18  ~ 2o  (M  20000. 

903 

Morocarpus  longifolius,  BL 

in on 

E ? ? 1 1 1 (CAP).  Yields  fibre  for 

go5QSflOO($ 
Pwot  cho  pm. 

cordage. 

( cxviii  ) 


L_~ 


o 


Remarks. 


904 


905 


906 


907 


909 


Morocarpus  Walliclnanus,  Miq. 


Balanostreblus  ilicifolius,  Kurz. 


Streblus  aspera,  Lour. 


Op  ne. 


Streblus  Zeylanica,  (Epicarpurus — T/iu\) 


908  Streblus  taxoides,  ( Tropins — Roth.) 


Streblus  microphylla,  Kurz. 


910  Antiaris  toxicaria,  Lcxh. 

A.  innoxia,  Bl.  FI.  Sylv.  Madr.  t.  307. 

<£jOsd8o5 

II  mi  a Bait. 

gjosdBoS 

Hmi  d suit. 


911 


Ficus  Bengalensis,  L. 


CpDoS 

IV  u i owner. 


L 


25  — 35 


-5  (P2  1000-2000/).  SS 


10—15+  2i  — 3 
= Si  S.  Moister  upper  mixed  forests. 

Liber  a good  fibre  for  cordage. 


E.  small  tree  (A.  C.) 
30  — 40 


E. 


(A  Pr4  — T An8  Z. 


4 — 10  + 21  — 3 
2000 ;).  SS  — oo  All.  Mixed  and  ever- 
green tropical  forests,  chiefly  savannah 
forests. — 1. — 

Wood  red-brown,  coarse.  Yields  a white 


resin. 


1 O 1 O 

E.  p — (Burmah,  T ?). 


1 K OK 

E.  p (An4  — 0/).  SS  = Serpentine 

and  cloritic  rocks.  Evergreen  tropical 
forests. 


15 on 

E ? — — p (P  — 0 ').  SS  = All.  Swamp- 

forests. — s. — 


E? 


— - (P2 M5  — T r 10000 

(JO  — 80  + 10— 12  ' xz.iuuu;. 

SS  = Si  S.,  Metam.  Evergreen  tropi- 
cal forests. — s : 1 — 

Wood  pale-brown,  very  coarse  fibrous. 
Exudes  a white  veuenous  resin,  used  for 
poisoning  arrows,  &c.  In  Hindustan 
the  inner  bark  is  carefully  removed  en- 
tire from  proportionally  long  portions 
of  the  trunk  and  used  as  saoks  for  rice 
and  other  articles.  The  renowned  “ upas 
tree”  of  Malays. 


E.  & L» 


1 (P*  \ 

10  — 20  + 8 — 12  CU1L; 

Wood  white,  very  soft,  porous  and  coarse- 
fibrous,  very  light  and  perishable. 

Exudes  inferior  eaoutohouo. 


-4-3 

§ o 

O 

912 

913 

914 

915 

916 

917 

918 

919 

920 
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Names. 

Remarks. 

Ficus  Mysurensis,  Roth. 

**10-95  600/>'  SS 

= Lat.,  Dil.  Eng  and  low  forests. — 1. — 

Ficus  pilosa,  Rwdt. 

E ? large  tree  (T.) 

Ficus  onusta,  Wall. 

Tree  (T.) 

Ficus  laccifera,  Roxb. 

Lh  an  S°r,7  «°  i * (F  M3  T An‘  ~ 

40  — 60  + 6 — 15  v 

C£Od£o£ 
N i d»mg  pm. 

1000/).  SS  = Metam.,  Si  S.,  &c.  Ever 
green  tropical  forests. — s : 1. — 

Wood  white,  coarse  and  soft,  perishable. 
Yields  a very  good  sort  of  caoutchouc, 
equal  to  that  of  F.  elastica. 

Ficus  altissima,  Bl. 

E ? (T.)  Yields  caoutchouc  of  inferior  qua- 
lity. 

Ficus  Indica,  L. 

E ? large  tree  (P3  M5  — T — 1000/).  SS 
= Si  S.,  Metam.,  &c.  Evergreen  tropi- 
cal forests. — s. — 

Yields  inferior  caoutchouc. 

Ficus  obtusifolia,  Raxb. 

E-  15  — 40  + 6 — 12  (C  A M — T — 

C0DO<Sg(S 

Nt  oi mg  k;  «p. 

1000/).  SS  = Si  S.,  Metam.,  &c.  Ever- 
green tropical  forests. — s x 1. — 

Wood  white,  coarse  fibrous.  Exudes  ra- 
ther good  quality  of  caoutchouc. 

C0Oo£oqj(S 

Nt  ou ng  ky«p. 

Ficus  aunulata,  Bl. 

E?  60  — 70  ,p3  jp  r„ 

• y2 30  + 8 12  ' A 

1000').  SS  = Si  S.,  Metam.,  &c.  Ever- 
green tropical  forests. — s. — 

Wood  yellowish  turning  pale-brown,  rather 
heavy,  soft  and  perishable.  Yields  a 
rather  good  quality  of  caoutchouc. 

Ficus  Thomsoni,  Miq. 

E?  (T.) 

-4-> 

P 

8 ° 

o 

921 

922 

923 

924 

825 

926 

927 
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Names. 

Remarks. 

Ficus  elastica,  Bl. 

E.  ^ ^ — ttt  (A.)  Yields  the  Indian 

20  — 30  + 5 — 10  v 

caoutchouc  of  commerce. 

Ficus  retusa,  L. 

=■  12-30+6-  12  <A  C P'  TAn*^ 

cpooSsacS 

N7  oimg  op. 

1000 ').  SS  = go  Met  am.  Chiefly  ever- 
green tropical  forests ; but  entering  the 
leaf-shedding  forests. — s X.  1. — 

Yields  very  inferior  caoutchouc. 

cgocS^cS' 

Ni  oung  dun. 

Ficus  affinis,  Wall. 

E?10-015+54-6(P‘TPAn’-1000')- 
SS  = Si  S.  Evergreen  tropical  forests. 

Exudes  caoutchouc  in  very  small  quantities. 

Ficus  nuda,  Miq>. 

E.  T - 1000')-  SS 

= Si  S.  Evergreen  tropical  forests. 
Yields  inferior  caoutchouc. 

Ficus  rhododendrifolia,  Miq. 

E-10  — 4012  + 40-5  <P-  1000/>-  SS  = 

Si  S.  Evergreen  tropical  forests. — s. — 
Yields  inferior  caoutchouc. 

Ficus  benjamina,  L . 

E^2_1o+C0  — 8<AI”M’  TA“* 

c^docSooqQ 

N i oung  tha  pi  e. 

— 100(F).  SS  = Si  S.,  Metam.,  &o. 
Evergreen  tropical  forests. 

Yields  very  inferior  caoutchouc. 

Ficus  infcctoria,  Willd. 

Lf  16  _1o 2000,>-SS  = 

cpoo<5(g£ 

Ni  oung  chin. 

Motam.  Upper  mixed  forests. — 1. — 

( cxxi  ) 


928 


929 


930 


931 


932 


933 


934 


935 


Ficus  geniculata,  Kurz. 

Q0DO(SOOC(9 
Ni  oung  tha  p i e. 

Ficus  iusignis,  Kurz. 


Ficus  Eumphii,  Bl. 

ogocSgll 

N i oung  pi  u. 

C£Oo£o3Q(g 

Ni  oung  th a pi  e. 

Ficus  caloneura,  Kurz. 


Ficus  religiosa,  L. 

FI.  Sylv.  Madr.  t.  314. 

cgo<5coo8 

Ni  oimg  bo  d i. 


Ficus  triloba,  Ham. 


Ficus  birta,  Vhl. 


Ficus  chrysocarpa,  Emit. 


Lh 


30  — 60 


(P3  M3  — T — 2000 '). 


20  — 40  +3  — 6 
SS  = oc.  Mixed  forests  and  low  forests. 

Yields  inferior  caoutchouc. 


E? 


30  — 40 


8 — 12  + 3 — 4 
Ca  S.  Diy  forests.. — 1. — 


(Pr*  — 500 i).  SS  = 


LtPTi!ao+”?-8  (CAIVP--T- 
500 /).  SS  = All.  Savannah  and  lower 
mixed  forests,  also  entering  the  tidal 
forests. — 1. — 

Wood  pale-coloured,  soft  and  useless. 


Tree  (Burmah). 


L> 


50  — 60 


-(P3  — 1000/).  SS  = 


15  — 20  + 4 — 6 
Si  S.  Moister  upper  mixed  forests. 
Wood  uniformly  yellowish  white,  very  light, 
coarse,  fibrous,  perishable,  takes  an  infe- 
rior polish. 


90 qo 

E.  ^ + 2 — (M3  3000-5000/).  SS 

= Metam.  Damp  hill-forests. — s. — 
Yields  inferior  caoutchouc. 


E 


15  — 20 


— (M3  3000-4000/).  SS 


6—10+1—2 
= Metam.  Drier  and  damp  hill-forests. 
— S X 1. — 

Yields  inferior  caoutchouc. 


E. 


30  — 40 


-=  (M*  1000  0-  SS  = 


12  — 20+3  — 5 
Metam.  Damp  liill-forests. — s. — 
Yields  inferior  caoutchouc. 


( cxxii  ) 


Names. 


Remarks. 


936 


Ficus  lepidosa,  Wall. 


+r=*<w-«oo').  es- 

Lat.  p.  Evergreen  tropical  forests. — s. — 
Yields  an  inferior  caoutchouc. 


937 


Ficus  pubigera,  Wall. 


E?  (M.  4000'). 


938 


Ficus  excelsa,  Vhl. 


C0DOcS 030^5 

NV  o»ng  thd  bi. 


E-  io-30i5+43°-5<CF,-M,-1000,>- 
SS  = Metam.,  Si  S.  Mixed  and  ever- 
green tropical  forests. 

Wood  yellowish,  rather  light,  coarse,  fibrous, 
rather  close-grained.  Yields  very  infe- 
rior caoutchouo. 


939 


Ficus  vasculosa,  Wall. 


E ? — y--  (T.) 


940 


Ficus  nervosa,  Heyne. 


cgo£3|o<5 

N;  oung  pemg  ne  pm. 


E?20^425  + 8°-10<CF,-T^1000/>- 
SS  — Metam.,  Si  S.  Evergreen  tropical 
forests. — s. — 

Wood  yellowish  or  white,  with  darker 
coloured  annular  rings,  turning  brownish, 
rather  light,  of  a coarse  fibre,  rather 
close-grained,  soft,  soon  attacked  by 
xylophages.  Yields  inferior  caoutchouo. 


941  Ficus  callosa,  Willcl - 


942 


Ficus  Kibes,  Rwdt. 


E-  20^30 4-  8 <P'  M’  - T A“‘  - 

1000  ')•  SS  = Metam.,  Si  S.,  &c.  Ever- 
green tropical  forests. — s. — 

Wood  yellowish-grey,  light,  coarsely  fibrous, 
rather  close-graiued,  takes  a tolerably 
good  mottled  polish.  Y'ields  inferior 
caoutchouc. 


E. 


25  — 30 

• 12  + 1 - 


-o(T-) 


943 


Ficus  glomerata,  Willd. 

ooo|s 

Thd  pan. 


GOO 000^>? 
Ye  thd  pan. 


50  — GO 

10  — 25  + 4 — 12 


(A  Fr  P8  — T — 


10000  SS  = Si  S.,  Metam.,  &o.  Ever- 
green tropical  and  moister  upper  mixed 
forests. — s x 1. — 

Wood  pale-brown,  coarse,  fibrous,  light  and 
perishable,  e / = 27  pd. 


-+J 

PI 

®o 

o 

944 

945 

946 

947 

948 

949 

950 
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Ficus  Chittagonga,  Miq. 

E?10-"l5  + 4°-6(CP'-0')-  SS-“ 

ooo^so£ 
Th«  pan  pm. 

All.  Savannah  forests. — 1. — 

Ficus  fistulosa,  Rwdt. 

E?8_io  + 2-3<PM'  T 1000',. 

SS  = Si  S.,  Metarn.  Evergreen  tropical 
forests. — s. — 

Wood  greyish  pale-brown,  heavy,  of  a coarse 
but  close-fibre.  Yields  inferior  caoutchouc. 

Ficus  macropoda,  Kurz. 

E-12_315+430-4  (A“,-50°^  SS  = 
Si  S.,  &c.  Evergreen  tropical  forests. 

Wood  white,  soft.  Yields  inferior  caoutchouc. 

Ficus  regia,  Miq. 

E-10_J°i2+43-5<M’  TZ  1000-). 

oo8ooo|s 

Sin  tha  pan. 

SS= Metam.  Evergreen  tropical  forests. 

Wood  brown,  rather  light,  coarse  fibrous, 
perishable.  Yields  inferior  caoutchouc. 

Ficus  Koxburghii,  Wall. 

E.  , l 0 - (C  M3  1000  0-  SS 

So£  ooo$s 
Sin  tha  p«n. 

= Metam.  Evergreen  tropical  forests. 

Wood  white,  coarse.  Yields  inferior 
caoutchouc. 

Ficus  hispida,  L.  f. 

20  — 30  ri  » T>  * m A 

E-5_12  +-3-4  <C  APt  TAn' 

oogcS 

Kd  dop. 

Z.  1000/).  SS  = oo.  Si  S.  Mixed 
forests,  especially  upper  mixed  forests. 

oogoS 

dot. 

> 

Ficus  cunia,  Bach. 

E?  10  -3015  +53°_4(CAPrF  T 

Ye  k a ong. 

10007).  SS  = Si  S.,  Metam.,  &c.  Mixed, 
especially  upper  mixed  forests. — 1. — 
Yields  inferior  caoutchouc. 

■4J 

0 

S 6 

o 

951 

952 

953 

954 

955 

956 

957 
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Ficus  conglomerata,  Roxb. 

3C93dS?0<5 

Kft  ouug  p in. 

Artocarpus  calophylla,  Kurz. 


Remarks. 


E 


30  — 50 


10  — 15  + 3 — 4 
1000/)  SS  = Si  S.jMetam.,  &c. 
especially  upper  mixed  forests. 
Yields  inferior  caoutchouc. 


(C  A Pr  P — T z 
Mixed, 


Middling  sized  tree  (T.) 


Artocarpus  rigida,  Bl. 


E? 


40  — 50 
? + 3 — 4 


(T.) 


Wood  white,  very  light,  soft,  coarse  fibrous, 
takes  very  bad  polish.  Yields  a sort  of 
tenacious  caoutchouc. 


Artocarpus  rufescens,  Miq. 


E ? middling  sized  tree  (T.) 


Artocarpus  Chaplasha,  Roxb. 

COOO<58| 
Tcnmg  peing  ne. 


T.  100  — 150  /ri  , 

L 80—90+10  — 12  M — T An  z 
1000/).  SS  = Metam.,  Si  S.,  &o.  Ever- 
green  tropical  forests. — s : 1. — 

Wood  yellowish  white  turning  pale  brown, 
the  heartwocd  darker  coloured,  rather 
loose-grained,  rather  heavy,  soon  attack- 
ed by  sylophages.  □ ' = 30  pd.  Used 
for  canoes  and  cart-wheels.  Yields  a 
tenacious  milky  caoutchouc. 


Artocarpus  integrifolia,  Willd. 


Beit  ne. 

(Paing-naj')  S.  K. 


Artocarpus  Gomoziana,  Wo /l. 


E-l-03rl5+66_7(A‘-T‘An).  Cult 
only. 

Wood  yellow  when  fresh,  changing  into  va- 
rious shades  of  brown,  the  sapwood  small, 
coarse  fibrous  and  rather  loose-grained, 
the  heartwood  close-grained,  mottled  and 
takes  a fine  polish,  like  Mahogany.  □ ' 
= 42  pd.  Said  to  last  25  to  80  years.  It 
is  a very  brittle  wood  which  does  not  bear 
great  alternations  of  dry  and  wet,  used 
also  to  dye  yellow  clothes  for  poongyees. 
Also  in  use  for  building  boats  and  for 
all  kinds  of  furniture,  building  pur- 
poses, carpentry.  Used  in  England  for 
cabinet-work,  marquetry  and  turning, 
also  for  brush-backs.  The  best  bird-lime 
is  prepared  from  the  milky  tenacious 
juice,  which  abundantly  flows  from  recent 
wounds.  The  fruit  is  generally  known 
as  Jack-fruit,  the  seeds  roasted  are  con- 
sidered not  inferior  to  the  best  chestnuts. 

Middling  sizod  tree  (T.) 


( cxxv  ) 


958 


959 


960 


961 


Artocarpus  Lacoocha,  JRoxb. 

cQoa5c\q& 

Mi  ov\l  Hlop. 
(Myouk  loke)  S.  K. 


Morus  laevigata,  Wall. 

ooJ|<5o(S 

Ha  lain  pm. 


Morus  Indica,  L. 


£[sol 

P o sa. 


962 


Broussonetia  papyrifera,  Vent. 

OC!>^ 

Mu  lumg. 


JlTGLANDACE.E. 
Juglans  regia,  L. 


963  Engelhardtia  spicata,  Bl. 

cooocScDo6sg>LcSooo8se>L(S 

Toung  id  mm  zop  or  T d mm  zop. 


964  Engelhardtia  serrata,  Bl. 


Lh 


40  — 60 


10_30  + 6_10(P’-M'-100°'|- 
SS  = Si  S.,  Metam.  Evergreen  tropi- 
cal forests ; and  frequently  cultivated. 
— s : 1. — 

Wood  pale-brown,  light,  rather  coarse,  with 
a dark  ebony-like  heart-wood.  □ ' = 
40  pd.  Used  for  canoes.  Boots  used 
in  dyeing  yellow. 


L ? (T.)  Evergreen  tropical  forests. 


L? 


30  — 35 

? + 2 — 2| 


(A  — T cult.)  Cultivated 


generally  for  feeding  the  silk-worms. 


E? 


20  — 30 

? 


(A.  M.) 


The  fibrous  bark  is  made  into  a kind  of  cloth, 
from  which  the  palabeiks  of  the  Karens 
are  made.  The  inner  bark  is  used  in 
China  and  Japan  for  the  manufacture  of 
a kind  of  paper. 


Large  tree  (A.) 

Wood  of  young  trees  white  and  compara- 
tively soft,  that  of  full-grown  trees  com- 
pact, dark-brown,  beautifully  veined  and 
shaded  with  light- brown  and  black.  Good 
for  cabinet-making,  gun-stocks,  &c. 


Lh 


60  — 70 


(C  Ps8  M8  — T Z. 


30  — 40  + 6 — 8 
1000').  SS  = Si  S.,  Metam.  Evergreen 
tropical  forests. — s. — 

Wood  white,  soft.  Good  for  furniture, 
turning,  &c.  Bark  can  be  used  for  tan- 
ning. 


OK  Of) 

Lh  9 01  Q (M3  — T 1000-30000.  SS 

r + *2  o 

= Lat.,  Metam.  Hill-eng- forests. — 1. — 


( cxxvi  ) 


u O 


9G5 


966 


Names. 


Remarks. 


9C7 


Engelhardtia  acerillora,  BL 


Salicineje. 

Salix  tetrasperma,  Boxb. 

El.  Sylv.  Madr.  t.  302. 

Mo  md  kd. 

Amentaceje. 

Myrica  Nagi,  Thbcj. 


9G8  Betula  cylindrostacbya,  Wall. 


969  Carpinus  viminea,  Wall. 


970  Castanea  Indica,  Boxb. 


971 


972 


Castanea  diversifolia,  Kurt 
K«  an  zd. 

Castanea  argentea,  Bl. 

CO 

Tli/t  chd. 


ODO[OCpS 

Th«t  ki  d. 

973  Castanea  Roxburgbii,  Bell. 


Lh 


25  ~ 30 


la_20  + 3--3<M,  2000-3000'>-  ss 
= Metam.,  Lat.  Hill-eng-forests. — 1. — 


OK  QA 

E.  Aao  - (A  P2  M3  — T — 500  0- 
4 — 10  -f  3 v ' 

SS  = oo.  Along  streams  and  choungs. — 

Wood  yellowish  white,  soft.  Q / = 37  pd. 

Bark  used  for  tanning. 


E.  30  Q 4°<  (M1  4000-6000  0- 
? + 3 — 4 v ' 

Metam.  Drier  bill-forests. — 1. — 


L?  (M2  5000-6000  0.  SS  = Metam.  Drier 
bill  and  pine-forests. — 1. — 


L?  30  9 40  (M3  5000-6000  0-  SS  = 

Metam.  Drier  bill  and  pine-forests. 


E?  -5  p 30  (C.) 


E (M6  3500-50000.  SS  = 

Metam.  Drier  bill  and  pine-forests. 


E.  o 


50  — 60 


20_25  + 9_10(P3M8-TZ  3000/)- 
SS  = Metam.,  Si  S.,  &c.  Evergreen 
tropical  forests. — s. — 

Wood  brown  with  a silvery  lustro,  heavy, 
fibrous  but  close-graiued,  strong. 


Largo  tree  (C.) 


( cxxvii  ) 


Names. 


Remarks. 


O 


974 


Castanea  tribuloides,  Sm. 


o q\$6) 

Ki  an  sd. 


E?  2F_42;j  + 3-  4(M,-T2500-4000'). 

SS  = Metam.  Drier  bill  and  pine- 
forests. — 1. — 

Wood  greyish,  turning  brown  on  exposure 
to  air,  rather  heavy,  of  a coarse  grain, 
bony-fibrous,  brittle,  soon  attacked  by 
xylophages. 


975 


Castanea  rhamnifolia,  ( Castanopsis — Miq.) 


E. 


50  — 00 

20  — 25  + 4 — 6 


(Ps2  — T — 10000- 


SS  = Si  S.,  Lat.  p.  Evergreen  tropical 
forests. — s. — 


976 


Castanea  inermis,  Ldl. 


E.  p4^-4-_l°g  (M2  4000-5000/).  SS  = 

Metam.  Damp  hill  forests. — s. — 


977 

978 

979 


Castanea  lanceifolia,  ( Quercus — Roxb.) 


Quercus  Amherstiana,  Wall. 


Quercus  fenestrata,  Roxb. 


ooSicxj 

Tint  ki  a. 


E ? Large  tree  (C.) 

Wood  light  coloured,  very  durable. 


E.  (T.) 

Wood  used  for  boat-building. 


E.  large  tree  (T.) 


980 


Quercus  lappacea,  Roxb. 


CX>80 
Tln't  did. 


E.  (T.) 

Wood  hard,  close-grained,  in  colour  like  the 
European  oak. 


981 


Quercus  polystachya,  Wall. 


E.  (A.) 


982 


Quercus  Thomsoni,  Miq. 


E.  (C.) 


983 


Quercus  Bancana,  Schcff. 


E ? IQ--15  + l!LT3  (M3  3000-50000.  SS 

= Lat.,  Metam.  Hill-eng-forests  and 
drier  hill-forests. — 1. — 


-4-> 

a 

g ©• 

o 

984 

985 

98G 

987 

988 

989 

990 

991 

992 


( cxxviii  ) 


Names. 

Remarks. 

Quercus  eumorpha,  Kurz. 

90 

E?p^3  4 (M2  6000-7000').  SS  = 

Metam.  Drier  hill-forests. — 1. — 

Quercus  Lindleyana,  Wall. 

Tree  (A.) 

Quercus  spicata,  Sm. 

o oSg 
Tli it  chd. 

E-10-io+l-S  <°  M‘  T 3000- 

6000 ').  SS  = Metam.  Drier  hill-forests. 

Quercus  acuminata,  Roxb „ 

Large  tree  (C.) 

Quercus  mespilifolia,  Wall. 

E.  (Ar  A Pr  3000-5000 '). 

Quercus  semiserrata,  Roxb. 

oo£g 
Tlilt  cli a. 

ooSoo 

Thit  pa  gun. 

E 40  — 50  p a T z. 

^ 15  — 20  + 3 — 4 ( ^ 

2000 ').  SS  = Lat.,  Metam.,  Ar g.  Open 
forests. — 1. — 

Wood  □ / 48  pd.  Used  for  plugs  or  pins 
to  join  together  the  three  pieces  that 
compose  the  body  of  a Burmese  cart- 
wheel. 

Quercus  velutina,  Ldl. 

ooSoo 
Thit  pd  gdn. 

E.  h^-~~  C>°-  (Ps  M9  — T — 2000').  SS 
r + 4 — o ' 

= Lat.  p.,  Metam.  Evergreen  tropical 

forests. — s. — - 

Quercus  Brandisiana,  Kurz. 

ooS(cgos 
Thit  ki  d. 

qk  50 

E?./  - 4 (M9  1000-40000-  SS  = 

Metam.  Hill-eng-forests  and  drier  hill- 
forests. — 1. — 

Wood  whitish. 

^oSooSco^s 
Nat  thd  mi  tong  pa. 

Casuarine.e. 

Casuarina  equisetifolia,  Forsl. 

00(?S|jS 
Tin  i u . 

E-  20  — 30  +°1°  — 8 T SS- 

Aren.  Beach-jungles. — 1. — 

Wood  reddish,  very  hard  and  durable.  Well 
adaptod  for  posts,  &o. 

( cxxix  ) 


Conifers. 

993  Pinus  Kasya,  Royle. 

00(5  ^0(5 

Tm  yu  pm. 

(Tin  yu  ben)  S.  K. 

994  Pinus  Merkusii,  Jungh.  et  De  Vries. 


995  Dacrydium  elatum,  Wall. 

CCO  3 (cxj  00032  00  ^ <5 

Tau  Ki  «k  kd  le  a pwin. 


996  Podocarpus  latifolia,  Wall. 

FI.  Sylv.  Madr.  t.  257. 

008«(5 

Tbit  min. 


997  Podocarpus  bracteata,  Bl. 

o oSo£ 

Thit  min. 
Gnetaceje. 

998  Gnetum  Gnemon,  L. 

Cycade  m. 

999  Cycas  Itumphii,  Miq. 

<^0^< 5 

Mong  Tr/ing. 
(Muu  deing)  S.  K. 


1000  Cycas  pectinata,  Griff. 


E. 


60  — 100 


30  — 40  + 9—  10  (M’  3000-7000')-  SS 
= Metam.  Drier  hill  and  pine-forests. 

Wood  white,  fibrous,  but  rather  close-grained. 


E.  (M  — T8  500-2500  A.  SS  = ? 

r + 6 

Hill  eug-forests. — 1. — 


E (T  ?) 

-Cj-  ? + 3 — 4 V ' 


E.  f-°  80  (M3  — T z 40000-  SS  = 

Metam.  Evergreen  tropical  and  damp 
hill-forests. — s. — 


E. 


40  — 50 


(M8 


T An2  z 


15  — 20  + 4—6 
4000  0-  SS  = Metam.  Evergreen  tro- 
pical and  damp  hill-forests. — s. — 

Wood  pale-brown,  rather  heavy,  close-grain- 
ed. □ ' = 50  pd.  May  prove  a substi- 
tute for  box-wood. 


„ 20  — 25  , , . 

E.  . - . — or  shrub.  (1.) 


E. 


10  — 15  + ? 


20  25  /m  . , 

8 — 10  + 3 — 4 A 


oo-  ss 


= Aren.  Beach  jungles. — 1. — 

Wood  coarse,  medullary^fibrous.  The  wood 
yields  a good  quantity  of  sago  or  starch, 
the  seeds  are  in  Ceylon  made  into  flour. 
Exudes  a good  sort  of  resin. 


E.  8-  10  (C  T z 500/).  SS  = Lat.  ? 


( cxxx  ) 


1001 


1002 


1003 


1004 


1005 


1006 


1007 


1008 


Cycas  Siamensis,  Miq. 


Palm.®. 

Calamus  arborescens,  Griff. 

S| 

Da  noang. 

Calamus  erectus,  Rxb. 

Theiug,  Burm. 
Kong  in  Chittagong. 

Corypha  umbraculifera,  L. 

GOO& 

Pe  pm. 

Corypha  Gebanga,  Bl. 


Corypha  macropoda,  Kurz . 


Livistona  speciosa,  Kurz. 

ccooocS 

T ou  tam. 
(Tau  litan)  S.  K. 

Chamaerops  Khasyana,  Griff. 


E. 


4 — 5 


trunk  subterannean. 


2 3 + 2 3 

(Pr.3  — 5000-  SS  = Lat.,  Aren.,  Ca  S. 
Eng  and  dry  forests. — 1. — 

Exudes  a peculiar  whitish  resin  like  traga- 
cauth. 


IK  Of) 

E-  (F  - or> ■ ss  = 
Si  S.  All.  Evergreen  tropical  forests. 


E.  12  „ A8  (C  — P 


O').  SS  = Si  S. 


E. 


tufted  ? 

Evergreen  tropical  forests.  — s. — 


OA  OA 

207160  + 4-7  (A-T-O'eult.) 

Only  cultivated  in  villages.  Fans  of 
enormous  size  are  made  of  its  leaves  in 
Ceylon.  The  pith  yields  a sort  of  sago. 


E. 


70  — 80 


60  _ 70  + 5 _ 7 (P  ~ 0 ' cult- ) Rare* 
ly  seen  in  villages.  Its  pith  furnishes  a 
sort  of  sago.  Yields  also  fibre  for  fish- 
ing-nets and  ropes. 


E.  :>>°  0,  40  (An1  — O').  SS  = Choritio 
rocks.  Evergreen  tropical  forests. — s. — 


E. 


E. 


401160 -M  — S <P’  - 1000/>-  SS 
= Si  S.  Evergreen  tropical  forests. 
— s. — 


jo og 

9~-20  + lj-2i ( A_ M’  4000-6500 0- 

SS  = Metam.  Drior  hill  and  pine-forests. 

— 1.— 


( cxxxi  ) 


a 

g o 


Names. 


d 

O 


Remarks. 


1009!  Licuala  peltata,  Roxb. 

ocv^l 
Sd  1m. 


E.  a — 7 I (°  P‘  M'  - T An* 

— 1000')/  SS  = Si  S.,  Metam.  Ever- 
green tropical  forests. — s. — 


QC^ 

Tsd  1m. 


1010  Licuala  paludosa,  Griff. 


E. 


12  — 15 


4 — 8 + i—  1 ^ °^* 


SS  = Sal. 


Tidal  forests. — 1. 


1011  Licuala  longipes,  Griff. 


1012  Areca  Catechu,  L. 


Og^o8o£ 

Iiwdu  th<f  pm. 


1013  Areca  triandra,  Roxb. 

coooogSso8so£ 

Tau  kw«m  tlu  pm. 

1014  Areca  costata  ( Pinanga — Bl ) 


1015  Areca  gracilis,  Roxb. 

coooogSso8so£ 

Tau  lcwdm  th*  pm. 

1016  Areca  hexasticha,  Kurz. 


E.  almost  stemless  (T.) 


E 


40  — 50 


(P  Ar2  M1  — T An* 


30  — 40  + H— 3 
z 2000').  Cultivated  only. — s. — 
Yields  the  well-known  betelnuts  chewed  by 
natives.  The  trunks  are  good  for  spear- 
handles  and  bows. 


E.  simple  and  stoloniferous 


15  — 25 


8 — 20  + 1 
(C  M — T An*  — 1000').  SS  = Si  S. 
Metam.  Evergreen  tropical  forests. — s. — 


Of)  Of) 

E.  , \ (An2  Z 1000').  SS  = Si  S. 

Evergreen  tropical  forests. — s. — 


E. 


6 — 20 


(C  P3  W — T 


E. 


3 — 15  + | — g 
1000').  SS  = Si  S.,  Metam.  Ever- 
green tropical  forests. — s. — 


25  fzrxi  (ra‘  - °0-  SS  = 


15  — 25  + 

Si  S.  Evergreen  tropical  forests,  in 
marshes. — s. — 


( cxxxii  ) 


a 

<D 
Sh  . 

f-i  1 
0 ' 
o 


Names. 


1017  Caryota  urens,  L. 

(Miubo)  S.  K. 


Remarks. 


E-  50^30 +1^  <A  Pr-  2000')- 

SS  = Si  S.,  Ca  S.  Upper  mixed  forests. 

Wood  very  fibrous  and  bard,  silieious. 
Trunks  well  adapted  for  water-buckets 
and  water-trains.  The  pith  yields  sago. 
Yields  also  toddy.  The  leaves  yield  the 
kittul  fibre  of  commerce. 


101S  Caryota  sobolifera,  Wall. 

(Minbo-bo)  S.  K, 


1019  Arenga  saecharifera,  Lab. 

G00d£<30S 
Towng  oug. 


1020;  Wallicbia  disticha,  T.  And. 

(Minbo  or  zanong)  S.  K. 


E.  soboliferous,  rarely  simple  stemmed 

1 K 

l2Uf  15  + 1-11  (Al'3  “ Au“  - T 
— 1000').  SS  = Si  S.,  Metam.  Ever- 
green tropical  forests. — s. — 

Yields  fibre  similar  to  the  above. 


E-  5^.-103!-3  -5  (Ps2 M8  - T - 1000 '). 

SS  = Metam.,  Si  S.  Evergreen  tropioal 
forests. — s.— 

The  trunk  of  the  dead  palm  becomes  soon 
hollow  and  furnishes  very  durable  under- 
ground water-pipes;  also  good  for  troughs 
or  channels  for  water.  The  pith  yields 
sago.  The  black  fibre  used  for  cordage  is 
renowned  for  its  power  of  resisting  wet. 
Each  leaf  yields  from  8 to  10  ounces  of 
clean  fibre.  The  sap  yields  toddy  and 
sugar. 


E-  i ! + !f-  3 (P’3«°°0.  ss=s;s. 

Evergreen  tropical  and  moist  upper 
mixed  forests. — s X 1. — 

Yields  strong  but  coarse  fibro. 


1021 


Nipa  fruticans,  Warmb. 


(D«-n^)  S.  K. 


15  — 30 


E.  simple  or  soboliferous  

short  and  thick 

(C8  Ar8  P8  — T An8  — O').  SS  = Sal. 
Tidal  forests  — s. — 

The  leaves  are  used  extensively  for  thatching. 


( cxxxiii  ) 


/ 


Names. 


Remarks. 


1022 


Cocos  nucifera,  L. 


3®So£s 

L 

Ong  pm. 


E-  30  -4060  +S30-6<C°cosM-  wM'C‘P* 
— T.  Au2  cult.)  SS  = Aren.  Sal.  All. 
Sandy  seashores. — s X 1. — 

Frequently  cultivated,  especially  within  the 
influence  of  the  sea. 

Wood  strong  and  durable,  very  fibrous, 
heavy,  said  to  last  for  20  to  50  years. 

= 70  pd.  Good  for  small  boats, 
ridge  poles,  house-posts  and  rafters,  &c. 

• The  pith  furnishes  a substitute  for  sago. 
Each  tree  produces  annually  from  30  to 
60  cocoa-nuts.  The  husk  of  the  nuts 
yields  fibre,  while  the  shells  are  suscep- 
tible of  a high  polish  and  fit  for  fancy 
work,  like  cups,  &c.  The  hollow  albu- 
men yields  the  well-known  cocoa-oil, 
while  the  oil-cakes  furnish  a valuable 
manure.  Palm-wine,  too,  is  obtained 
from  the  spadices.  The  uses  of  the 
cocoa  palm  are  too  various  as  to  be  all 
enumerated  here. 


1023 


Borassus  flabelliformis,  L. 


coSso£ 

Tain  pm. 

co£so£ 

Tdm  pin. 
(litan)  S.  K. 


E. 


60  — 70 


(A  Pr4  C2  Ps  — T — 


50  — 60  + 5 — 6 
O').  SS  = All.  Ca  ? Cultivated  only, 
especially  in  l’rome  District. — I. — 
Wood  black,  very  hard  and  heavy,  dura- 
ble, very  fibrous.  □ ''  = 65pd.  Used 
chiefly  for  rafters,  reapers,  &c.  Leaves 
yield  a coarse  fibre.  Jagery  and  Toddy 
are  extensively  extracted  from  its  spa- 
dices. 


1024 


Phoenix  sylvestris,  Rxb. 


„ 25  — 30  — 40  -p,  . . .. 

R 15  — 30+3  — 5 <C  Pr  cu,t>  0uUl- 
vated  only. 

Yields  much  palm-wine,  which  is  converted 
into  sugar. 


1025 


Phoenix  aeaulis,  Roxb. 


oo£ccoo£s 

(Thin-boung.)  S.  Iv. 


1026 


Phoenix  paludosa,  Roxb. 


oo£coqo£°o 
(Thin-boung.)  S.  K. 


E.  stemless  or  nearly  so.  (Pr4  — P3  M2  Z 
500').  SS  = Ca  S.  Lat.  Eng-forests. 

The  heart  of  these  palms  is  by  preference 
eaten  by  the  Burmans  as  a sort  of  cab- 
bage. 

a OK 

K 3--15  + l-U  (0  p‘  - T A“’ 
— 07).  SS  = Sal.  Tidal  forests. — 1. — 


Current 


( cxxxiv  ) 


1027 


1028 


Zalacca  Wallicliiana,  Mart. 


(Yin-gan)  S.  K. 

(also  Yengan  Kliyen)  S.  K. 

Pandane.e. 

Pandanus  furcatus,  Roxb. 

socSogos 

S«p  thwd. 


1029  Pandanus  Leram,  Jones . 


1030 


Pandanus  Andamanensium,  Kurz. 


1031  Pandanus  odoratissimus,  L.  f 

Thr/k  k id  po. 
(tsat  a pu)  S.  K. 


1032  Pandanus  laevis,  Rumplt. 


1033 


1034 


Lil  IACEJE. 

Dracaena  angusdfolia,  Roxb. 

og<$co£^cy5 

Ivwdiii  lm  n«k. 
Dracaena  spicata,  Roxb. 


io on 

E.  ~A  , -r  (P3  M2  - T Z 500  0- 

0 or  caulescent  v ' 

SS  = Si  S.  Metam.  Evergreen  tropical 
forests. — s. — 


E. 


10  — 30 


4 _ 20  + 1 1}  (CP'M1-TZ2000/). 

SS  = Si  S.  Metam.  Evergreen  tropical 
forests. — s. — 


„ 60  — 70  , , 

E.  g (An  — 0 ). 


E-  30  — 40  + 2 — 3|  (Au'  0/)*  SS — 
Si  S.  Chloritic  rocks,  &c.  Evergreen 
tropical  and  coast-forests. — s. — 


E. 


15  — 25 


5_10  + 2 — 3 Al’8  T An* 
— 0;).  SS  = Aren.  Beach  jungles. 


-p  20  — 25  . . . 

K 6-10  + 2 ~3  ‘P  cult  onW- 


Chloride  rocks.  Evergreen  tropical  forests. 

— s. — 


E-  K 


10—  15 


6 _ io  + J - 1 <°  A“‘  - 500'>-  SS 
= Si  S.  Evergreen  tropical  forests. 


( cxxxv  ) 


a 
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Names. 


Remarks. 


1035 


Musace.®. 

Ravenala  Madagascariensis,  Ad. 


lO  QA 

E-  6-20+2-3  <C  P T ralt  Pi- 


lose 


Gramtneae. 
(Bambusece : all  tufted.) 
Arundinaria  elegans,  Kurz. 


19 Oft 
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Bambusa  Tulda,  Roxb. 
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APPENDIX  B. 


GENERAL  KEY  TO  THE  BURMESE  TREES. 

As  I shall  not  be  able  to  submit  my  book  on  the  Forest-Flora  of  Pegu  so  soon  as  I origin- 
ally intended  doing  I feel  sure  that  the  foresters  in  British  Barma  will  accept  in  the  meantime 
this  general  conspectus  of  the  trees  alone  (from  which  have  been  omitted  all  other  woody  and 
herbaceous  plants.)  I hope  that  the  same  may  prove  useful  to  them,  and  I do  not  doubt  that 
those  of  them  who  have  mastered  the  characteristics  of  the  various  natural  orders,  will  find 
little  difficulty  in  determining  the  trees  of  their  district.  The  species  of  some  larger  genera, 
as  Eugenia,  Memecylon,  Ficus,  etc.  are  difficult  to  understand,  an«l  the  study  of  them  is  of  such 
an  intricate  nature  that  even  qualified  botanists  would  undertake  the  work  with  great  diffi- 
dence. If  mistakes  in  the  determination  of  such  occur,  no  one  can  be  blamed.  In  such  cases 
autopsy  of  correctly-named  specimens  is  the  only  safe  guide  for  obtaining  a fair  knowledge  of 
them.  The  analytical  table  of  the  families  (chiefly  taken  from  Bentham’s  writings)  is  provi- 
sional only  and  necessarily  not  very  reliable.  Those  who  wish  to  study  the  natural  orders  of 
the  vegetable  kingdom,  will  find  the  following  works  most  useful. 

Bindley,  Vegetable  Kingdom. 

LeMouat  et  Th.  Decaisne,  Traits  general  de  Botanique.  Paris  18G8,  (of  which  a trans- 
lation into  English  by  Mrs.  Hooker  has  passed  the  press.*)  Others  desirous  of  makiug  them- 
selves acquainted  only  with  the  natural  orders  of  the  Indian  Flora,  may  use  Oliver,  First 
book  of  Indian  Botany. 

However,  every  one  has  to  recollect  the  proverb  nulla  regula  sine  exceptione  and  probably 
nowhere  do  so  many  exceptions  and  doubtfully  placed  or  abnormal  genera  occur  as  in  our 
botanical  systems  which  necessarily  must  puzzle  the  beginner  until  he  has  mastered  the 
greater  bulk  of  the  task  before  him. 


CONSPECTUS  OF  THE  PRINCIPAL  DIVISIONS 

OF  THE 

VEGETABLE  KINGDOM. 

A. — Spermophytes  or  Phanerogams. — (Seed-bearing  or  flowering  plants.) 

Plants  bearing  more  or  less  complete  flowers  and  producing  perfect  seeds,  in  which  an 
embryo  rests. 

Class  I. — Dicotyledons  or  Exogens.  Stem,  when  woody,  consisting  of  pith,  of  one  or 
more  concentric  circles  of  fibrous  tissue,  and  of  bark  on  the  outside.  Embryo  with 
2 or  rarely  more  cotyledons,  the  young  stem  in  germination  proceeding  from 
between  the  cotyledons  or  from  a notch  at  its  summit.  Flowers  often  4-5  or  6 
merous.  Leaves  net-veined.  By  far  the  greatest  number  of  Burmese  trees  belong  to 
this  class. 

Division  1. — Angiosperms.  Ovules  enclosed  in  an  ovary  with  a stigma.  Seeds  contain- 
ed in  a seed-vessel.  Cotyledons  usually  2 only. 

Division  2. — Gymnosperms.  Ovules  naked,  without  ovary  or  stigma.  Seeds  naked. 

Cotyledons  sometimes  several.  Here  belong  only  conifers,  like  pines,  Cycas  (tn un- 
dein) and  Gnetum  (jut-noe.) 

Class  II. — Monocotyledons  or  Endogens.  Stem,  when  woody,  uniformly  consisting  of 
bundles  of  fibres  irregularly  imbedded  in  cellular  tissue  with  a firmly  adherent  bark 
on  the  outside.  Embryo  with  one  undivided  cotyledon,  the  young  stem  being  deve- 
loped from  a sheath-like  cavity  on  one  side.  Floral  parts  usually  3 merous,  tho 
calyx  and  corolla,  if  present,  usually  almost  conform  in  structure  forming  often  a 
6-parted  perianth.  Leaves  usually  (except  in  Scicaminece,  Dioscoridcce,  Smilax  and 
some  Avoided?)  simply  parallel-veined.  Of  Burmese  trees  belong  here  palms,  screw- 
pines,  Dracaena  and  bamboo  ; some  people  call  also  the  plantain  a tree. 

* A General  System  of  Botany,  descriptive  and  analytial.  Translated  by  Mrs.  Hooker;  edited  and  arranged 
by  Dr.  J.  D.  Hooker.  Loudon:  Longmans  and  Co.,  1873. 
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B. — Sforophytes  or  Cryptogams  (Spore-bearing  or  flowerless  plants.) 

Plants  bearing  no  real  flowers,  that  is,  neither  stamens,  nor  pistils,  nor  true  seeds  ; the 
fructification  consisting  of  minute,  often  highly  microscopic  cells  called  spores  variously 
enclosed  iu  spore-cases.  Of  trees  belong  hero  only  a few  tree  ferns,  such  as  Alsophila,  and 
Brainca. 


A.  PHANEROGAMS. 

Division  1.  Angiosperms. 

Class  I.— DICOTYLEDONS. 

Subclass  I. — Polyp exalte. — Petals  several , distinct  (wanting  in  a few  genera, 

very  rarely  united.) 

A. — Tiialamiflor.'L. — Torus  small  or  elongated , rarely  expanded  in  a disk.  Ovary  superior. 
Stamens  indefinite  or  rarely  definite,  usually  hypogynous. 

1.  — Ranales. — Stamens  usually  indefinite.  Carpels  distinct,  free,  or  immersed  singly  in  the  torus, 

rarely  connate  below.  Albumen  often  copious,  the  embryo  usually  relatively  small. 

* Petals  and  sepals  in  a single  series. 

Banunculacece. — Sepals  deciduous.  Arillus  none.  Herbs  or  scandent  shrubs  with  alter- 
nate or  opposite  leaves.  Stipules  none. 

Dilleniacece. — Sepals  persistent.  Seeds  with  arillus.  Trees  or  shrubs,  sometimes  scan- 
dent,  with  alternate  simple  often  scabrous  leaves.  Stipules  none. 

* * Petals  or  sepals,  or  both  in  two  or  more  series. 

Not  Aquatic  Plants. 

Magnoliaceec. — Sepals  and  petals  forming  3 or  more  series  and  imbricate  in  each  series. 

Carpels  definite.  Shrubs  or  trees  with  alternate  leaves. 

Anonaceae. — Sepals  3,  Petals  6,  in  2 series  of  three  each.  Carpels  usually  indefinite, 
rarely  definite  or  solitary,  distinct  or  rarely  (in  Anona)  connate.  Albumen  rumi- 
nate.— Trees' or  shrubs,  often  scandent,  with  alternate  simple  leaves.  Stipules  none. 
Menispermacece. — Plowers  small  or  minute,  deciduous.  Sepals  in  2 or  more  series  of  3 or 
2 each.  Petals  usually  smaller  than  the  inner  sepals  or  wanting.  Stamens  6,  or  3 
to  9,  free  or  connate,  opposite  the  petal.  Seeds  often  horse-shoe  shaped.  Carpels  6 
or  fewer.  Twiners  or  shrubs  usually  scandent  with  alternate  leaves.  No  stipules. 
Berberideae. — Sepals,  petals  and  stamens  each  in  2 or  3 series  of  3 each.  Anthers  dehis- 
cing by  valves.  Carpel  solitary.  Trees  or  shrubs,  sometimes  scandent,  with  simple 
or  compound  leaves. 

Aquatic  Plants. 

Nymphaeaceae — Carpels  free  or  consolidated.  Stamens  indefinite.  Floating  herbs  with 
radical,  orbicular  or  elliptic  leaves. 

2.  Parietales. — Stamens  definite  or  indefinite.  Ovary  syncarpous  with  parietal  placentation, 

one-celled  or  spuriously  divided  by  cellular  placentary  dissepiments.  Ovules  rarely 
solitary.  Fruits  various,  always  singly  from  each  flower. 

Papavcraceae. — Corolla  regular.  Sepals  2.  Petals  4 to  6.  Stamens  indefinite.  Albumen 
copious.  Embryo  small.  Herbs  with  alternate  leaves. 

Fumariaceae. — Corolla  irregular.  Sepals  2.  Petals  4.  Stamens  definite,  diadelphous. 

Albumen  copious.  Embryo  small.  Herbs  with  alternate  compound  leaves. 
Violaceac. — Flowers  irregular  or  regular.  Petals  and  Stamens  5,  the  connective  pro- 
duced bejmnd  the  anther-cells.  Herbs,  shrubs  or  rarely  trees  with  simple  alternate 
leaves.  Stipules  present. 

Moringaceae. — Flowers  irregular.  Sepals  and  Petals  5.  Stamens  5 or  10.  Capsulo  pod- 
like,  3-valved.  Albumen  none.  Trees  with  compound  alternate  leaves. 
Capparideae. — Flowers  regular  or  irregular.  Petals  4.  Stamens  indefinite  rarely  defi- 
nite. Ovary  and  fruit  often  stalked.  Seeds  often  kidney-shapod.  Albumen  nono. 
Trees  or  shrubs  often  scandent,  or  herbs  with  alternate  simple  or  digitatoly  com- 
pound leaves.  Stipules  often  reduced  to  thorns. 

Cruciferae. — Flowers  regular.  Sepals  4.  Petals  4.  Stamens  usually  6,  4 longer. 

Albumen  none. — Herbs  with  alternate  simple  or  compound  leaves.  Stipules  none. 
Bixineae. — Flowers  regular.  Sepals  5 or  fewer.  Petals  various,  often  none,  not  seldom 
scaled  at  base.  Stamens  indefinite,  free  or  connate.  Placentas  2 or  more.  Albumen 
fleshy.  Embryo  rather  large.  Trees  or  shrubs,  with  alternate  simple  loaves. 
Stipules  usually  none,  rarely  minute  or  conspicuous. 

3.  Poi.ygai.es. — Sepals  5,  unequal  or  equal.  Petals  5.  Stamens  5,  G or  8,  free  or  monadcl- 

phous.  Ovary  2-merous. 
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Pittosporcae. — Flowers  regular  or  nearly  so.  Stamens  as  many  as  petals.  Embryo  mi- 
nute. Seeds  albuminous.  Trees  or  shrubs,  rarely  twining,  with  simple  alternate 
leaves.  Stipules  none. 

Polygaleae. — Flowers  irregular.  Stamens  monadelphous.  Albumen  none  or  almost 
none.  Embryo  rather  large.  Herbs  or  perennials,  rarely  shrubs  or  trees,  with 
simple  alternate  leaves.  Stipules  none. 

4.  Caryophy lli n f..e. — Sepals  5,  4 or  2,  free  or  connate.  Petals  5,  rarely  fewer  or  none , some- 

times minute.  Stamens  5 or  10,  or  numerous.  Ovary  1-celled,  with  usually  a free 
central  placenta.  Albumen  mealy.  Embryo  curved , rarely  straight. 

Caryophyllaceae. — Calyx  toothed  or  sepals  free.  Petals  as  many  as  calyx-segments, 
rarely  wanting.  Stamens  definite.  Placenta  free,  central.  Herbs  sometimes  woody 
or  wiry  below,  with  simple  opposite  leaves.  Stipules  scarious  or  wanting. 

Portulacaceae. — Sepals  2.  Petals  twice  that  number  or  more.  Stamens  indefinite  or 
rarely  definite.  Placenta  basal,  or  free  and  central.  Herbs,  often  succulent,  with 
alternate  or  opposite  leaves.  Stipules  scarious  or  hair-like. 

Tamariscineae. — Sepals  and  petals  each  4 to  6.  Stamens  as  many  or  twice  as  many 
Placentas  3-4,  free,  basal.  Seeds  comose.  Small  trees  or  shrubs  with  rudimentary 
or  minute  scale-like  alternate  leaves. 

5.  Guttiferales. — Sepals  2 to  6 or  more,  imbricate.  Petals  as  many,  rarely  more.  Stamens 

indefinite.  Ovary  usually  syncarpous  with  axile  plaeentation. 

Elatineae. — Flowers  small,  usually  hermaphrodite.  Stamens  definite.  Herbs  or  under 
shrubs,  with  small  opposite  leaves.  Stipules  small. 

Hypericineae. — Flowers  hermaphrodite.  Stamens  indefinite,  often  polyadelphous.  Trees, 
shrubs  or  herbs  with  opposite  or  rarely  alternate  leaves.  Stipules  none. 

Guttiferae. — Flowers  usually  dioecious  or  polygamous.  Stamens  indefinite,  free  or 
variously  connate.  Trees  or  shrubs,  often  abounding  in  a yellow  or  greenish 
resinous  juice,  with  opposite  leaves.  Stipules  none. 

Ternstroemiaceae. — Flowers  hermaphrodite.  Petals  imbricate.  Stamens  indefinite,  free  or 
connate  at  base.  Trees  or  shrubs,  with  alternate  leaves.  Stipules  sometimes  wanting. 

Dipterocarpeae. — Flowers  hermaphrodite.  Calyx-lobes  usually  enlarged  in  fruit.  Petals 
contorted.  Trees,  rarely  shrubs,  sometimes  scandent,  with  alternate  leaves.  Stipules 
often  large. 

6.  Halvales. — Sepals  or  calyx-lobes  valvate  in  bud.  Petals  as  many  as  sepals,  or  none, 

Stamens  monadelphous  or  free.  Ovary  syncarpous  with  axile  plaeentation. 

* Anthers  1-celled. 

Malvaceae. — Stamens  monadelphous.  Herbs,  trees  or  shrubs,  sometimes  scandent,  with 
alternate  leaves.  Stipules  present. 

* * Anthers  2 -celled. 

Sterculiaceae. — Stamens  monadelphous,  indefinite  or  definite,  with  or  without  alternating 
staminods.  Trees,  shrubs  or  herbs  with  alternate  leaves.  Stipules  usually  present. 

Tiliaceae. — Stamens  indefinite,  free  or  shortly  connate  at  base.  Trees  or  shrubs,  rarely 
herbs,  with  alternate  leaves.  Stipules  usually  present. 

B.  Disciflor.e. — Torus  usually  thickened  or  expanded  into  a disk,  cither  free  or  adnate  to  the 
ovary , or  to  the  calyx , or  to  both,  rarely  reduced  to  glands,  or  wanting.  Stamens  as 
many  or  twice  as  many  as  petals,  or  fewer.  Ovary  superior,  or  part  ially  immersed  in 
the  disk,  divided  into  cells  with  axile  placentas,  or  the  carpels  distinct. 

7.  Geraniales. — Disk  within  the  stamens,  or  confluent  with  the  staminal  tube,  or  reduced  to 

glands,  or  obsolete.  Gynoecium  lobed  or  apocarpous,  or  sometimes  entire.  Ovules 
usually  1 or  2 in  each  cell,  one  or  both  pendulous  with  a ventral  raphe. 

Lineae. — Disk  small  glandular  or  none.  Ovary  entire,  styles  free  or  connate.  Ovules 
usually  2 in  each  cell.  Albumen  fleshy,  rarely  wanting.  Herbs  or  shrubs,  rarely 
trees  with  alternate  leaves.  Stipules  usually  present. 

Malpighiaceae. — Sepals  often  with  glands  on  their  back.  Disk  not  large.  Ovary  lobed 
or  apocarpous.  Ovules  solitary.  Fruit-carpels  winged  ; albumen  none.  Shrubs 
often  scandent,  rarely  trees,  with  usually  opposite  leaves.  Stipules  present. 

Zygophylleae. — Disk  fleshy,  Filaments  often  with  a minute  scale  at  base.  Ovary 
angular  or  lobed.  Ovules  1,  2 or  more  in  each  cell.  Albumen  fleshy  or  none. 
Herbs  or  shrubs,  with  usually  opposite  1-  to  2-foliolate  or  pinnate,  rarely  simple 
leaves.  Stipules  present. 

Geraniaceae. — Disk  reduced  to  5 glands  or  obsolete.  Stamens  5 or  a multiple  of  5,  all  or 
only  part  anther-bearing.  Ovary  angular  or  lobed.  Ovules  1 or  2,  rarely  more,  in 
each  cell.  Albumen  none  or  rarely  fleshy.  Herbs  or  shrubs,  rarely  trees,  with 
alternate  or  opposite  simple  or  compound  not  glandular  dotted  leaves.  Stipules 
usually  present. 
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Eutaceae. — Disk  within  the  stamens.  Ovary  entire  or  lobed,  or  the  carpels  distinct,  with 
the  styles  connate.  Ovules  1 or  2 in  each  cell.  Trees,  shrubs  sometimes  scandent, 
rarely  herbs  with  opposite  or  alternate  simple  or  compound  glandular-dotted  leaves. 
Stipules  none. 

Simarubeae. — Filaments  usually  pilose  or  with  an  adnate  scale.  Ovary  lobed.  Ovules 
usually  solitary  (rarely  2,)  in  each  cell.  Trees  or  shrubs,  bitter  to  the  taste, 
with  alternate  gland-less  simple  or  compound  leaves. 

Ochnaceac. — Stamens  10  or  indefinite  ; anthers  linear,  often  elongate.  Ovary  deeply 
lobed.  Fruit-carpels  distinct,  drupaceous.  Trees  or  shrubs,  with  alternate  simple 
leaves.  Stipules  present. 

Burseraceae. — Disk  free  or  adnate  to  the  calyx-tube.  Ovary  entire.  Ovules  2 or  1 in 
each  cell.  Albumen  none,  or  fleshy.  Trees  or  shrubs,  with  balsamic  juice  and 
alternate  3-to  1-foliolate  or  compound  gland-less  leaves.  Stipules  none. 

Meliaceae. — Stamens  8-10,  usually  connate  in  a stamiual  tube  and  the  anthers  sessile  or 
nearly  so,  rarely  free  or  nearly  so.  Ovary  entire.  Ovules  2,  4 to  10  in  each  cell. 
Trees  or  shrubs,  with  compound  or  very  rarely  simple  gland-less  leaves.  Stipules 
none. 

Chailletiaceae. — -Petals  2 cleft.  Ovary  entire.  Ovules  2 in  each  cell.  Trees  or  shrubs, 
with  simple  alternate  leaves.  Stipules  present. 

8.  Olacales. — Disk  various  or  none.  Ovary  entire.  Ovules  1 to  3 in  a solitary  cell,  or  1 in 

each  cell,  pendulous  with  a dorsal  raphe,  the  integuments- not  distinct  from  the  nucleus. 
Seeds  solitary  in  the  fruit  or  in  the  cells,  Albumen  copious. 

Olacincac. — Petals  free  or  connate,  usually  valvate.  Ovary  1 or  imperfectly  3 to  5-celled. 
Ovules  usually  solitary  in  the  cells.  Fruit  1-seeded.  Albumen  rarely  wanting. 
Trees  or  shrubs,  sometimes  climbing,  with  alternate  simple  leaves.  Stipules  none. 

Tlicineae. — Petals  free,  imbricate,  rarely  wanting.  Ovary  3 to  6-celled.  Albumen  copi- 
ous. Trees  or  shrubs,  with  alternate  simple  leaves.  Stipules  none. 

9.  Celastrales. — Disk  fleshy  and  thick,  free  or  adnate  to  the  calyx.  Stamens  rarely  more  than 

petals,  inserted  outside,  within  or  upon  the  disk.  Ovary  entire.  Ovules  1 or  2 in 
each  cell,  erect  with  a ventral  raphe. 

Celastraceae. — Calyx-lobes  and  petals  imbricate  in  bud.  Stamens  usually  5 and  alter- 
nating with  the  petals,  or  only  3.  Ovary  entire  or  angular.  Trees  or  shrubs,  with 
simple  opposite  or  alternate  leaves.  Stipules  none,  or  minute  and  caducous. 

Ehamnaceae. — Calyx-lobes  valvate  in  bud.  Petals  small,  or  none.  Stamens  opposite  the 
petals.  Ovary  entire,  often  inferior.  Trees  or  shrubs,  often  scandent,  with  simple 
alternate  or  opposite  leaves.  Stipules  usually  present. 

Ampelideac. — Calyx-lobes  imbricate.  Petals  valvate.  Stamens  opposite  the  petals.  Ovary 
entire.  Albumen  cartilaginous.  Embryo  small.  Shrubs,  or  herbs,  often  scandent, 
with  jointed  stems  and  alternate  compound  or  simple  leaves,  the  petiole  usually 
expanded  into  a stipule. 

10.  Sarindales. — Disk  various.  Ovary  entire  or  lobed.  Ovules  1 or  2 rarely  more  in  each  cell, 

ascending,  pendulous  or  laterally  attached.  Flowers  often  unisexual  or  polygamous, 
Leaves  generally  compound. 

Sapindaceae. — Style  1.  Ovules  ascending  or  horizontal.  Trees  or  shrubs,  rarely  herbs, 
with  alternate  usually  compound  leaves. 

Sabiaceac. — Stamens  often  unequal  in  size  and  some  imperfect,  opposite  the  petals. 
Trees  or  shrubs  with  alternate  simple  or  compound  leaves. 

Anacardiaceae. — Styles  1 to  4,  or  the  stigmas  almost  sessile.  Stamens  alternate  with 
the  petals.  Ovules  solitary,  suspended  or  laterally  attached.  Trees  or  shrubs,  usually 
abounding  in  resinous  juice,  with  alternate  or  often  crowded  simple  or  compound 
leaves. 

C.  Calycifeok.e. — Stamens  and  petals  usually  inserted  on  the  margin  of  a thin  disk  lining  the 
base  or  the  whole  of  the  calyx-tube,  and  free  from  the  ovary  unless  the  calyx-tube  is  also 
adnate  to  it.  Stamens  definite  or  indefinite.  Ovary  either  free  and  superior,  or  enclosed 
in  the  calyx-tube,  or  inferior  and  adnate  to  the  calyx-tube. 

11.  Rosales. — Flowers  regular  or  irregular,  usually  hermaphrodite.  Stamens  more  or  less 

distinctly  perigynous.  Styles  distinct. 

Connaraceae. — Flowers  regular.  Stamens  definite.  Carpels  free,  1 to  5.  Ovules  2, 
ascending,  orthotropous.  Trees  or  shrubs,  often  scandent,  with  1-to  3-foliolate 
or  pinnate  leaves. 

Lcguminosae. — Ovary  free,  composed  of  a single  oxcontrical  carpel  with  a terminal  stylo, 
the  ovules  inserted  along  the  upper  or  inner  angle  of  the  cavity.  Albumen  often 
scanty  or  none.  Trees,  shrubs  or  herbs,  climbing  or  erect,  with  alternate  or 
rarely  opposite  often  compound  leaves.  Stipules  rarely  wanting. 
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Rosaceae. — Flowers  usually  regular.  Stamens  often  definite.  Ovary  consisting  of  1 or 
more  free  or  afterwards  combining  carpels,  rarely  entire ; styles  usually  distinct. 
Ovules  usually  2,  anatropous.  Albumen  usually  none.  Trees  shrubs  or  trees, 
with  simple  or  compound  alternate  leaves.  Stipules  present. 

Saxfragcae.—  Flowers  regular  or  nearly  so.  Stamens  definite  or  rarely  indefinite. 
Carpels  usually  united  into  a 1-or  several-celled  ovary,  at  least  at  the  base,  free  or 
more  or  less  adnate  or  inferior.  Styles  usually  distinct  or  readily  separable. 
Albumen  usually  copious  Shrubs  or  herbs  with  simple  or  compound  variously 
arranged  leaves  and  with  or  without  stipules. 

Crassulaceae. — Flowers  isomerous  and  regular.  Stamens  in  1 or  2 series.  Gynoecium 
superior  with  distinct  carpels.  Seeds  albuminous.  Usually  fleshy  herbs. 

Droseraceae. — Glandular  pilose  herbs.  Flowers  regular,  hermaphrodite.  Ovary  1-celled 
with  2 to  5 simple  or  2-cleft  styles. 

Hamamelicleae. — Trees  or  shrubs.  Leaves  opposite.  Flowers  often  achlamydeous,  and 
usually  in  heads.  Ovaries  and  carpels  fewer  than  floral  parts.  Ovules  often  1 or 
2 in  each  cell,  suspended. 

Halorageac . — Herbs  or  rarely  shrubs.  Leaves  opposite  or  alternate,  without  stipules. 
Flowers  small,  regular.  Stamens  definite.  Ovary  inferior,  with  as  many  cells  and 
ovules  as  styles  or  rarely  fewer,  the  ovule  suspended  from  the  apex.  Styles  or  sessile 
stigmas,  1 to  4,  distinct.  Seeds  albuminous. 

12.  Myrtales. — Flowers  regular  or  almost  so,  usually  hermaphrodite.  Pistil  syncarpous , 

inferior  (or  free  in  some  Rhizophoreae)  ; style  1 to  5.  Leaves  simple. 

Rhizophoreae. — Trees  or  shrubs,  often  maritime,  with  opposite  leaves.  Stipules  deci- 
duous. Flowers  regular.  Calyx-lobes  valvate.  Petals  often  notched  or  jagged. 
Stamens  twice  as  many  as  petals  or  more.  Ovary  usually  inferior,  several-celled, 
with  2 or  more  ovules  suspended  from  the  apex.  Style  undivided.  Seeds  usually 
solitary,  with  or  without  albumen,  often  germinating  while  still  on  the  tree. 

Combretaccae. — Flowers  regular  or  nearly  so.  Stamens  definite  or  rarely  indefinite. 
Ovary  inferior,  1-celled,  with  2 or  more  (rarely  1)  ovules  suspended  from  the  apex 
of  the  cell.  Style  undivided.  Seed  solitary,  without  albumen.  Cotyledons  con- 
volute. Trees  or  shrubs,  sometimes  climbing.  Leaves  opposite  or  alternate,  with- 
out stipules. 

Myrtaccae. — Flowers  regular  or  nearly  so.  Calyx-lobes  and  petals  usually  imbricate. 
Stamens  indefinite  or  rarely  definite  ; anthers  opening  by  longitudinal  slits  or 
rarely  by  terminal  pores.  Ovary  inferior,  2-  or  more-celled,  with  2 or  more  ovules 
in  each  cell,  or  rarely  1-celled  with  a single  placenta.  Style  undivided.  Seeds 
without  albumen.  Cotyledons  flat  or  folded,  not  convolute.  Trees  or  shrubs, 
with  opposite  or  alternate  often  dotted  leaves.  Stipules  none. 

Melastomaceae. — Flowers  regular  or  nearly  so.  Petals  twisted.  Stamens  definite  ; anthers 
opening  in  terminal  pores,  very  rarely  in  longitudinal  slits.  Ovary  inferior  or 
enclosed  in  the  calyx,  2-  or  more-celled,  with  2 or  more  ovules  in  each  cell,  or  rarely 
1-celled  with  a central  placenta.  Style  undivided.  Seeds  without  albumen.  Co- 
tyledons flat  or  folded,  not  convolute.  Shrubs  or  rarely  trees  or  herbs  with  op- 
posite not  dotted  leaves.  No  stipules. 

Lythrarieae. — Flowers  regular  or  nearly  so.  Calyx-lobes  valvate.  Petals  usually  crumpled 
in  the  bud,  or  none.  Stamens  defiuite  or  rarely  indefinite.  Ovary  usually  enclosed  in 
the  calyx-tube,  2 or  more  celled,  with  few  or  many  ovules  in  each  cell.  Style 
undivided.  Seeds  without  albumen.  Cotyledons  not  convolute.  Trees,  shrubs  or 
herbs  with  opposite  or  alternate  leaves.  Stipules  none. 

Onayrarieae. — Flowers  regular  or  nearly  so,  usually  4-merous.  Calyx-lobes  valvate, 
Petals  imbricate.  Stamens  definite.  Ovary  inferior,  2 or  more  celled,  very  rarely 
1-celled.  Style  undivided.  Seeds  without  albumen.  Usually  herbs  with  opposite 
or  alternate  leaves.  Stipules  none. 

13.  Passiflorales. — Flowers  regular  or  irregular.  Stamens  perigynous  ( rarely  hypogynous). 

Pistil  syncarpous  ; ovary  free  or  adnate,  \-celled  with  parietal  placentation,  or  '6-celled 
with  axile  placentation. 

Samydaceae. — Flowers  regular  or  nearly  so.  Petals  and  sepals  almost  conform.  Stamens 
indefinite,  or  alternating  with  small  scales  or  glands.  Ovary  1-celled  with  parietal 
placentas.  Style  entire  or  branched.  Seeds  albuminous.  Trees  or  shrubs.  Leaves 
alternate.  Stipules  small  or  none. 

Passiflorcac. — Flowers  regular.  Petals  persistent  with  the  calyx-lobes  and  often  resem- 
bling them.  Stamens  definite.  Ovary  stalked,  1-celled,  with  parietal  placentas. 
Style  branched.  Seeds  albuminous.  Climbers  with  alternate  leaves  and  stipules. 
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Cucurbitaceae.— Flowers  unisexual,  regular.  Stamens  3 or  5.  Ovary  inferior,  at  first 

1- celled,  the  (3)  parietal  placentas  soon  meeting  in  the  axis  and  dividing  the  cavity 
into  3 or  G cells  or  remaining  1-celled  with  a single  placenta.  .Style  entire  or 
branched.  Seeds  without  albumen.  Prostrate  or  climbing  tendril-bearing  herbs 
with  alternate  loaves.  No  stipules. 

Tnrncraceae. — Flowers  hermaphrodite.  Petals  different  shaped  from  sepals.  Stamens 
definite.  Ovary  free.  Styles  free  from  the  base,  often  2-cleft.  Seeds  albuminous. 
Herbs  or  shrubs  with  alternate  leaves.  Stipules  minute  or  none. 

Begoniaceae. — Flowers  uusymmetrical,  unisexual.  Perianth  consisting  of  2 or  more 
leaves,  the  2 outer  ones  opposite,  valvate.  Stamens  numerous.  Ovary  inferior, 

2- 4-celled.  Ovules  numerous  on  the  projecting  single  or  2-cleft  axile  placentas. 
Stigmas  often  spirally  papillose.  Usually  succulent  herb  with  oblique  alternate 
or  scattered  leaves. 

Datisceac. — Flowers  unisexual  or  polygamous.  Perianth-segments  small.  Stamens  4 or 
indefinite  ; anthers  dorsifix.  Ovary  inferior,  often  open  at  the  apex.  Placentas 
parietal.  Styles  free,  simple  or  2-parted.  Seeds  albuminous.  Trees,  rarely  herbs 
with  alternate  leaves.  Stipules  none. 

14.  Ficoidai.es. — Flowers  regular  or  nearly  so.  Ovary  sy acarpous,  free  or  wholly  or  partially 

adnate  ; placentation  various.  Embryo  usually  curved. 

Cactcae. — Calyx-lobes  petals  and  stamens  usually  numerous.  Ovary  inferior,  1-celled, 
with  parietal  placentas.  Style  radiately  cleft  at  apex.  Usually  fleshy  variously 
shaped  perennials  or  trees,  often  spiny.  Leaves  none  or  minute,  rarely  developed. 
Ficoideae. — Calyx-lobes  usually  4 or  5.  Petals  many,  or  small,  or  none.  Stamens 
numerous  or  few.  Ovary  inferior  to  superior,  2-inany-celled.  Styles  free  or  high 
up  united.  Herbs  with  opposite  or  whorled  leaves. 

15.  Umbellales. — Flowers  regular.  Ovary  inferior , 2 -mamg-rarcly  1-celled,  with  a solitary 

suspended  ovule  in  each  cell.  Styles  distinct  or  connate  at  base,  on  or  surrounded  by 
an  epigynous  disk.  Stamens  often  definite.  Albumen  copious.  Embryo  minute  or 
longer  and  straight. 

Umbel! ferae. — Calyx-teeth  small  or  obsolete.  Corolla  usually  imbricate  in  bud.  Fruit 
dry,  separating  from  the  axis  into  2 seed-like  carpels.  Usually  herbs  with  alternate 
often  dissected  leaves.  Stipules  none.  Flowers  in  simple  or  compound  umbels. 
Araliaceae. — Corolla  usually  valvate  in  bud.  Fruit  succulent,  not  separating.  Cells 
usually  more  than  2.  Trees  shrubs  or  rarely  herbs  with  alternate  leaves.  Stipules 
none. 

Cornaceae. — Fruit  succulent,  2-celled.  Corolla  usually  valvate  in  bud.  Seeds  albumin- 
ous. Trees  or  shrubs  with  usually  opposite  leaves.  Stipules  none. 


Subclass  II. — Gamopetal;e. 

(Petals  united  into  a single  lobed  corolla.) 

§.  1. — Corolla  epigynous,  bearing  the  stamens. 

Caprifoliaceac. — Anthers  free.  Ovary  2-inany-celled  with  2 to  many  ovules.  Flowers 
regular  or  irregular  ; stamens  usually  as  many  as  corolla-lobes.  Shrubs  or  herbs, 
often  climbing,  rarely  trees,  without  real  stipules.  Leaves  opposite. 

Bubiaceae. — Flowers  usually  regular  ; stamens  isomerous  ; authors  free.  Ovary  2-many- 
celled  with  a solitary,  2 or  many  ovules.  Trees,  shrubs,  or  herbs,  witli  opposite 
leaves  and  free  or  connate  stipules. 

Bipsaceae  — Anthers  free.  Ovary  1-celled.  with  a single  suspended  ovule.  Seeds  albumi- 
nous. Each  flower  surrounded  or  enclosed  in  a tubular  calyx-shaped  iuvolucel,  often 
capitate.  Usually  tall  herbs  with  opposite  leaves.  Stipules  none. 

Compositac. — Anthers  united  in  a tube  round  the  style.  Ovary  1-celled,  with  a single 
erect  ovule.  Seeds  without  albumen.  Flowers  in  heads,  at  base  surrounded  by  a 
scaly  reptacle.  Calyx-limb  none  or  reduced  to  feathery  or  simple  hairs. 

§.  2. — Stamens  free  from  the  corolla. 

* Flowers  irregular. 

Stylidieae. — Stamens  2,  connate  with  the  style  ; otherwise  as  in  Campanulaceae.  Herbs 
or  perennials,  with  tufted  or  alternate  leaves. 

Campanulaceae. — Stamens  as  many  as  corolla-lobes,  free  from  the  style.  Anthers  open- 
ing longitudinally.  Ovary  inferior,  many-ovuled.  Herbs  with  alternate  or  radical 
leaves. 
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Goodcnovieae. — An  indusium  under  the  stigma  ; otherwise  as  in  Campanulaceae.  Herbs 
or  shrubs,  rarely  trees,  with  alternate  or  radical  leaves. 

* * Flowers  regular. 

Ericaceae. — Stamens  twice  as  many  as  corolla-lobes.  Anthers  2-celled,  opening  in 

terminal  pores,  free  or  connate.  Ovary  inferior  or  superior,  with  as  many  cells  as 
corolla-lobes.  Seeds  albuminous.  Shrubs  or  trees  with  alternate  leaves. 

Epacrideae . — Stamens  as  many  as  corolla-lobes  and  alternate  with  them,  or  rarely  fewer. 
Anthers  1-celled.  Ovary  superior  with  5 or  fewer  cells.  Seeds  albuminous. 

§.  3. — Corolla  hypogynous  or  rarely  pcriyynous  bearing  the  stamens. 

* Flowers  regular. 

O Stamens  either  opposite  the  corolla-lobes,  or  more  than  their  number. 

P/nmbigincae. — Calyx  tubular.  Stamens  5.  Ovary  1-celled,  with  a single  ovule  sus- 
pended from  a free  filiform  placenta  ; styles  or  style-branches  5.  Seeds  rarely  albu- 
minous. Herbs  or  rarely  shrubs  with  radical  or  alternate  leaves. 

Primulaceae. — Stamens  as  many  as  corolla-lobes.  Ovary  1-celled,  with  peltate  ovules 
attacked  to  a free  central  placenta.  Fruit  usually  capsular.  Seeds  albuminous. 
Herbs  with  alternate  or  radical,  rarely  whorled  leaves. 

Myrsineae. — Stamens  as  many  as  corolla-lobes.  Ovary  1-celled,  with  peltate  ovules 
attacked  to  a free  central  placenta.  Fruit  succulent  or  hard,  usually  indehiscent. 
Seeds  rarely  without  albumen.  Trees  or  shrubs  with  alternate  usually  dotted 
leaves. 

Sapotaccae. — Corolla-lobes  as  many  or  twice  or  thrice  as  many  as  calyx-segments.  Sta- 
mens as  many  or  twice  as  many  as  corolla-lobes.  Ovary  2-  or  more-celled  with  a 
solitary  ovule  in  each  cell.  Fruit  succulent  or  hard,  usually  indehiscent.  Seeds 
with  or  without  albumen.  Trees  or  shrubs,  the  juice  often  milky.  Leaves  alter- 
nate. 

Ebenaceae. — Flowers  often  dioecious.  Corolla-lobes  3 to  5.  Stamens  few  or  many, 
indefinite.  Ovary  superior  3 or  more  celled,  with  1 or  2 ovules  in  each  cell.  Fruit 
succulent,  usually  indehiscent.  Seeds  albuminous.  Trees  or  shrubs,  not  milky,  with 
alternate  leaves. 

Styracaceae. — Flowers  hermaphrodite.  Corolla-lobes  as  many  or  twice  as  many  as  calyx- 
lobes.  Stamens  usually  more  than  twice  as  many,  rarely  twice  as  many,  as  corolla- 
lobes,  or  fewer.  Ovary  (at  least  the  fruit)  more  or  less  inferior,  2-5-celled,  with  2 or 
more  ovules  in  each  cell.  Fruit  usually  succulent  and  indehiscent.  Seeds  albumi- 
nous. Trees  or  shrubs  with  alternate  leaves. 

O O Stamens  alternating  with  the  corolla-lobes  and  equal  to  them,  in  number. 

Jasmincae. — Corolla  with  4,  5 or  more  lobes,  rarely  2-petaled  or  none.  Stamens  2 
rarely  4,  alternating  with  the  carpels.  Ovary  2-celled,  with  one  or  2 ovules  in  each 
cell.  Fruit  succulent  or  capsular.  Seeds  with  or  without  albumen.  Trees  or 
shrubs,  often  scandent,  with  opposite  or  very  rarely  alternate  leaves. 

Apocyneae. — Stamens  5.  Anthers  more  or  less  connivent  rouud  the  stigma.  Ovary  of  2 
distinct  carpels,  the  styles  connected  upwards,  or  rarely  the  carpels  united  from  the 
base.  Fruits  of  1 or  2 follicles,  drupes  or  berries.  Seeds  usually  albuminous. 
Trees,  shrubs  or  perennial,  sometimes  climbing,  with  opposite  or  rarely  scattered 
leaves  ; juice  often  milky. 

Asclepiadcae. — Stamens  5 ; anthers  connate  round  the  stigma,  2 or  4-celled  ; pollen 
consolidated  in  1 or  2 masses  in  each  cell.  Ovary  of  2 distinct  carpels  ; the  styles 
united  upwards.  Follicles  solitary  or  twine.  Albumen  scanty.  Shrubs  or  herbs, 
often  climbing,  with  opposite  leaves,  juice  often  milky. 

Loganiaceae. — Anthers  free.  Ovary  usually  2-celled.  Style  single.  Fruit  a capsule  or 
berry.  Seeds  albuminous.  Trees,  shrubs  or  herbs,  sometimes  climbing,  with  opposite 
leaves  often  connected  by  stipules  or  raised  lines. 

Qentianeae. — Anthers  free.  Ovary  1-celled  with  2 or  rarely  more  parietal  placentas 
rarely  completely  dividing  it  into  2 cells ; ovules  numerous  and  minute.  Style 
single.  Fruit  a capsule  rarely  indehiscent.  Seeds  albuminous.  Herbs  with  a 
bitter  taste,  sometimes  cbimbing.  Leaves  opposite  or  rarely  alternate. 

H ydrophyllaceae. — Flowers  in  one-sided  racemes  or  cymes.  Anthers  free.  Ovary  1- 
celled  with  2 parietal  placentas  or  rarely  2-celled.  Styles  or  style-branches  2.  Fruit 
a capsule.  Seeds  albuminous.  Herbs  or  rarely  uudershrubs,  the  leaves  alternate 
or  lowers  opposite. 

Borragineae. — Flowers  in  cymes  or  one-sided  racemes  or  spikes.  Ovary  2 or  or  4-celled 
with  a solitary  ovule  iu  each  cell ; or  2-celled  with  2 parallel  ovules  in  each  cell. 
Style  single,  entire  or  rarely  forked.  Fruit  a drupe,  or  dry  and  separating  into  2 
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or  4 nuts.  Albumen  none  or  scanty.  Trees  or  shrubs,  or  hispid  herbs  with  usually 

alternate  leaves. 

Convolvulaccac. — Corolla-limb  folded  in  the  bud.  Ovary  of  2 to  4 cells  or  carpels,  with 
1 or  2 erect  ovules  iu  each.  Style  simple  or  2-branched,  or  2 distinct  styles.  Fruit 
capsular  or  succulent  and  indehiscent.  Seeds  with  little  or  no  albumen.  Cotyle- 
dons much  folded  (or  inconspicuous  in  Cascuta).  Herbs  or  shrubs,  often  climbing, 
rarely  trees  or  leafless  parasitic  twiners.  Leaves  alternate. 

Solaneae. — Corolla-lobes  folded  or  rarely  imbricate  in  bud.  Ovary  2-celled  or  spuriously 
4-celled  (rarely  3-  or  4-celled),  with  several  ovules  in  each  cell.  Style  single.  Fruit 
a berry  or  a capsule.  Seeds  albuminous.  Embryo  usually  curved  or  annular. 
Herbs  or  shrubs,  rarely  small  trees,  with  alternate  leaves. 

* * Flowers  irregular.  Of  the  stamens  usually  1 or  3 wholly  or  partially  aborted. 

Scrophularineae. — Corolla-lobes  2-lipped  or  imbricate,  or  rarely  almost  regular  and  folded 
in  the  bud.  Perfect  stamens  4,  in  pairs,  or  2,  the  fifth  rudimentary  or  wanting 
or  rarely  all  5 stamens  perfected.  Ovary  2-celled  with  several  ovules  iu  each  cell. 
Fruit  a capsule  or  very  rarely  a berry.  Seeds  albuminous.  Embryo  usually  straight, 
Herbs  or  rarely  shrubs  with  alternate  or  opposite  leaves. 

Lentibularieae. — Corolla  2-lipped.  Stamens  2,  anthers  1-celled.  Ovary  one-celled,  with 
peltate  ovules  inserted  on  a free  central  placenta.  Fruit  a capsule.  Seeds  small. 
Albumen  none.  Herbs  either  aquatic  with  floating  capillary,  divided  leaves,  or 
terrestrial  with  radical  leaves  or  leafless. 

Orobanchaceae. — Stamens  4,  in  pairs  ; anthers  2-celled.  Ovary  1-celled,  with  2 or  4 parie- 
tal placentas  and  very  numerous  ovules.  Fruit  capsular.  Seeds  albuminous.  Leaf- 
less parasites  of  yellowish  brown  or  other  colours,  never  green. 

Gesneriaceae. — Perfect  stamens  4 in  pairs  or  rarely  2 only.  Ovary  1-celled  with  2 
parietal  placentas  and  numerous  ovules.  Fruit  capsular  or  a berry.  Seeds  often 
with  hair  like  appendages.  Albumen  none  or  present.  Herbs  or  shrubs,  often 
epiphytical,  rarely  climbing.  Leaves  opposite. 

Bignoniaceae. — Perfect  stamens  4 in  pairs  or  2 only.  Ovary  2-celled  with  2 distinct  and 
sometimes  distant  placentas  on  the  dissepiment  in  each  cell ; ovules  usually  numer- 
ous. Fruit  capsular,  often  very  elongated.  Seeds  often  winged.  Albumen  none. 
Trees,  rarely  climbing  or  erect  shrubs,  with  opposite  often  compound  leaves. 

Acanthaceae. — Perfect  stamens  4 in  pairs,  or  2 only,  with  or  without  a pair  of  rudi- 
mentary ones.  Ovary  2-celled  with  2 or  more  superposed  ovules  iu  each  cell.  Fruit 
a capsule  opening  elastically  in  2 valves.  Seeds  usually  supported  by  hooked  or 
rarely  cup-shaped  or  minute  seed-bearers.  Albumen  none.  Herbs  or  shrubs,  rarely 
climbing,  with  opposite  leaves. 

Pedalineae. — Perfect  stamens  4 in  pairs  or  rarely  2 only.  Ovary  composed  of  2,  rarely 
3 or  4 carpels,  but  often  divided  (at  least  after  flowering)  into  twice  as  many  cells  by 
spurious  dissepiments.  Ovules  2 or  more,  or  rarely  1 only  iu  each  spurious  cell 
(half-carpel).  Fruit  hard  and  indehiscent  or  capsular.  Testa  of  seed  usually 
facetted.  Albumen  none.  Herbs  with  opposite  leaves. 

Verbcnactac. — Stamens  2 or  4,  iu  pairs,  or  rarely  equal  and  isomerous  (in  teak)  with 
the  corolla-lobes  ; anthers  2-celled.  Ovary  not  at  all  or  scarcely  lobed,  the  style 
terminal.  Micropyle  and  radicle  inferior.  Trees  shrubs  or  herbs,  sometimes  scaudeut. 
Leaves  opposite  or  rarely  alternate. 

Labiatae. — Stamens  2 or  4,  in  pairs ; anthers  2-celled  or  1-celled  by  abortion  or  by  con- 
fluence. Ovary  deeply  lobed,  the  style  nearly  basal  between  the  lobes.  Micropyle 
and  radicle  inferior.  Herbs  or  shrubs  with  opposite  leaves. 


Subclass  III. — Monochlamydeae. 

(Perianth  really  or  apparently  simple,  the  lobes  or  segments  all  calycinc  or  herbaceous , 
or  all  petal-like  or  scarious  or  entirely  wanting.) 

* Embryo  more  or  less  curved,  or  excentrical. 

Chenopodiaceae. — Perianth  usually  herbaceous.  Stamens  inserted  on  the  perianth. 
Ovary  (of  2 or  3 carpels)  only  1-celled,  with  2 or  3 styles  or  styles  brauchod  and 
only  a single  ovule.  Herbs  or  uudershrubs,  often  succulent  or  soaly  tomentose, 
with  alternate  or  rarely  opposite  leaves  and  no  stipules. 

Amarantaceae. — Perianth  usually  more  or  loss  scarious  or  coloured.  Stamons  inserted 
on  the  torus.  Ovary  (of  2 or  3 carpels)  only  1-celled,  with  2 or  3 stylos  or  stylo- 
branches  and  only  a single  ovule  or  rarely  a cluster  of  ovules,  bearing  no  relation 
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in  number  to  that  of  the  carpels.  Herbs  or  undershrubs,  rarely  shrubs,  with 
alternate  or  opposite  leaves  and  no  stipules. 

Polygonaceae. — Perianth  often  coloured  or  variously  swollen  on  the  back.  Stamens  op- 
posite to  or  alternating  with  the  perianth-segments.  Ovary  (of  2 or  3 carpels)  1-celled, 
with  2 or  3 styles  or  style-branches  and  only  a single  ovule.  Embryo  little  curved, 
lateral.  Herbs  and  shrubs  with  alternate  leaves,  the  stipules  usually  thin  and 
conspicuous,  forming  a sheath  or  ring  round  the  stem. 

Nyctagineae. — Lower  portion  of  the  perianth  persistent  and  enclosing  the  ovary  and  fruit, 
the  upper  portion  deciduous  and  withering.  Stamens  inserted  on  the  torus.  Ovary 
1-celled  with  a single  ovule  and  a single  style.  Trees,  shrubs,  or  herbs,  with  usually 
opposite  leaves.  Stipules  none. 

* * Embryo  straight. 

Honimiaceae. — Perianth-lobes  in  2 or  more  rows.  Stamens  opposite  the  perianth-lobes 
or  indefinite.  Carpels  usually  several.  Embryo  very  small,  in  a fleshy  albumen. 
Trees  or  shrubs  with  opposite  leaves. 

Laurineae. — Flowers  hermaphrodite.  Perianth-segments  usually  in  2 rows.  Stamens 
opposite  the  perianth-segments  ; anther-cells  openiug  in  deciduous  valves.  Carpel 
solitary.  Fruit  succulent.  Albumen  none.  Radicle  superior.  Trees  or  shrubs 
with  alternate  or  rarely  opposite  leaves  or  (in  Cuscuta)  a leafless  parasitic  twiner. 

Protenceae. — Flowers  hermaphrodite  ; perianth-segments  4,  valvate.  Stamens  opposite 
the  perianth-segments  and  inserted  on  them.  Carpel  solitary.  Albumen  none. 
Radicle  inferior.  Trees  or  shrubs  with  alternate  or  rarely  opposite  leaves. 

Lorantliaceae. — Flowers  hermaphrodite.  Perianth  often  brightly  coloured,  of  4 to  6 or 
rarely  more  valvate  segments.  Stamens  as  many  as  perianth-segments  and  opposite 
and  adnate  to  the  same.  Carpel  solitary  with  a single  erect  or  suspended  ovule. 
Albumen  green,  fleshy.  Parasitical  shrubs. 

Santalaceae. — Flowers  hermaphrodite.  Perianth  wholly  or  partially  superior,  the  lobes 
valvate.  Stamens  opposite  the  lobes.  Ovary  1-celled,  with  1 to  5 ovules  suspended 
from  a central  placenta.  Albumen  fleshy.  Trees,  shrubs,  or  herbs,  often  parasitic, 
with  alternate  or  opposite  leaves. 

Etaeagnaceae. — Flowers  hermaphrodite.  Perianth  2-or  4-lobed,  contracted  beyond  the 
otherwise  free  ovary.  Style  1 ; ovule  1,  erect.  Albumen  fleshy.  Trees  or  shrubs, 
often  scandent,  and.  covered  with  silvery  or  rusty  scales. 

Thymelaeaccae. — Flowers  hermaphrodite.  Perianth-lobes  imbricate.  Stamens  as  many 
or  twice  as  many,  inserted  in  the  tube.  Ovary  1-or  2-celled,  with  a solitary  pendu- 
lous ovule  in  each  cell.  Style  1 or  2.  Albumen  none.  Trees  or  shrubs  with  a peculiar 
stringy  bark  and  alternate  or  opposite  leaves. 

Aristolochieae. — Flowers  hermaphrodite.  Perianth  superior,  valvate.  Ovary  3-celled 
with  several  ovules  in  each  cell.  Herbs  or  shrubs,  often  climbing,  with  alternate 
leaves. 

Mgristicaceae. — Flowers  dioecious.  Perianth-lobes  in  a single  series,  valvate  in  bud. 
Stamens  united  in  a central  column.  Carpel  solitary.  Embryo  very  small,  at  the 
base  of  a ruminate  albumen.  Trees  or  rarely  shrubs  with  alternate  leaves. 

Cytinaceae. — Flowers  hermaphrodite  or  dioecious.  Perianth  5-parted,  valvate.  Anthers 
opening  by  pores.  Ovules  numerous,  on  parietal  placentas.  Stemless  sessile  fleshy 
flowers,  parasitic. 

Bnlanophoreae. — Flowers  dioecious,  rarely  monoecious.  Perianth  valvate.  Stamens 
in  a column  or  more  or  less  free.  Ovules  solitary,  suspended.  Fruit  one-seeded.  Fun- 
gus-like fleshy  parasites,  the  peduncles  scaly,  the  flowers  in  spikes  or  heads. 

Nepentliaceae. — Flowers  dioecious.  Perianth  4-parted,  imbricate  in  bud.  Stamens 
in  a column.  Ovary  4-celled,  with  numerous  ascending  ovules  along  the 
sides  of  the  dissepiments.  Stigma  sessile,  simple.  Fruit  capsular,  with  numerous 
scobiform  minute  seeds.  Undershrubs,  more  or  less  twining,  with  alternate  leaves, 
the  dilated  foliaceous  petiole  terminating  in  a pitcher-like  expansion  furnished  with 
an  articulate  lid-like  lamina. 

Eaphorbiaceae. — Flowers  unisexual.  Perianth  calvx-like  or  often  consisting  of  true 
corolla  and  calyx.  Ovary  of  3,  rarely  2 or  more  than  3,  united  carpels,  with  1 or  2 
suspended  ovules,  and  usually  separating  into  cocci.  Seeds  usually  albuminous. 
Naturally  allied  to  none  of  the  monochlamydeous  orders.  Trees  shrubs  or  herbs  with 
alternate  or  opposite  leaves. 

Piyeraceae. — Flowers  hermaphrodite  or  unisexual,  in  spikes  or  racemes.  Perianth  none. 
Stamens  1 to  3,  free  from  the  ovary.  Ovule  1,  erect.  Jointed  herbs  or  shrubs, 
often  climbing  or  scrambling,  with  alternate  or  opposite  leaves. 

Cliloranthaceae. — As  former,  but  stamens  epigynous  and  the  ovule  suspended.  Erect 
undershrubs  or  herbs  with  opposite  or  alternate  leaves. 
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Podostemmaccae. — Flowers  usually  hermaphrodite.  Perianth  none  or  incomplete. 
Stamens  1 or  more,  round  or  on  one  side  of  the  ovary,  free  or  connate.  Ovary  2-or  3- 
colled,  with  numerous  ascending  ovules  on  a central  placenta.  Styles  or  stigmas  2 
or  3.  Fruit  capsular.  Seeds  without  albumen.  Small  floating  or  submerged  herbs, 
looking  like  scalemosses,  with  entire  or  lacerated  or  scale-like  leaves. 

Urticaceae. — Flowers  unisexual,  the  males  small  and  green.  Stamens  opposite  the 
perianth-segments.  Ovary  superior,  free  or  connate,  with  1 (rarely  2)  ovules 
Fruit  various,  1-seeded.  Seeds  albuminous.  Trees,  shrubs,  or  herbs,  with  usually 
alternate  leaves.  Stipules  present. 

Amentaceae. — Flowers  monoecious.  Ovary  inferior,  surmounted  by  a rudimentary 
toothed  perianth-limb,  2-  or  more-celled.  Fruit  1-celled,  1-  rarely  few-seeded. 
Albumen  none.  Seeds  naked.  Trees  with  alternate  leaves  and  with  stipules. 

Juglundeae. — As  in  Amentaceae,  but  leaves  pinnate. 

Salicineae. — Flowers  dioecious,  in  catkins.  Perianth  none  or  rudimentary.  Ovary 
free,  1-celled  ; ovules  indefinite,  basal  or  parietal.  Seeds  with  a tuft  of  hairs. 
Trees  or  shrubs  with  alternate  leaves. 

Casuarincae. — Flowers  monoecious,  in  spikes.  Perianth  in  male  flowers  2-phyllous 
in  females  none.  Stamen  1.  Ovary  1-celled  with  1 or  2 ovules  ; styles  2.  Cones 
woody,  the  woody  bracts  valvately  opening.  Caryopsis  winged.  Leafless  trees 
with  jointed  branchlets  furnished  with  toothed  sheaths  like  in  Equisetum. 

Division  2.  Gymnosperms. 

Gnetaceae. — Stamens  in  the  males,  ovules  in  the  females,  enclosed  in  an  ovoid  or  tubular 
bract.  Shrubs  or  rarely  little  trees,  usually  scandent,  with  jointed  stems  and 
opposite  leaves,  rarely  leafless. 

Coniferac. — Anthers  in  the  males,  ovules  in  the  females,  inserted  on  scales,  often  forming 
spurious  catkins  or  cones.  Trees  or  shrubs,  with  a branched  not  jointed  stem  and 
simple  often  scale-like  or  needle-shaped  leaves. 

Cycadeae. — Anthers  numerous  on  the  under  surface  of  scales  arranged  in  a cone ; 
ovules  from  separate  reduced  fronds.  Small  but  robust  trees,  often  stemless,  the 
stem  not  or  sparingly  branched.  Leaves  pinnate. 


Class  II.— MONOCOTYLEDONS. 

* Ovary  inferior. 

Bromeliaceac. — Flowers  regular  or  nearly  so.  Perianth  of  6 segments,  the  3 inner  ones  free 
and  petal-like,  the  outer  ones  forming  a calyx.  Stamens  6,  anthers  opening  inwards. 
Seeds  albuminous.  Harsh  often  succulent  stemless  or  short-stemmed  plants,  the 
leaves  longitudinally  veined,  often  spiny  along  the  edges. 

Musaceae. — Flowers  irregular  Perianth  of  6 segments,  petaloid,  in  2 distinct 
rows,  the  posterior  inner  segment  often  free  and  labellum-like.  Stamens  6,  or 
usually  only  5,  anthers  2-celled.  Seeds  albuminous.  Tall  herbs  with  a spurious 
stem  formed  by  the  leaf-sheathes,  with  large  leaves  transversely  veined  from  the 
midrib. 

Marantaceae. — Flowers  irregular.  Perianth  of  6 segments,  the  outer  3 segments  more 
or  less  calyx-like,  the  inner  tubular,  in  2 rows,  the  outer  3-parted  and  nearly  equal. 
Stamens  6,  3 of  them  petaloid-transformed,  one  or  2 barren  or  abortive,  the  other 
fertile  with  an  one-celled  anther.  Seeds  albuminous.  Herbs  much  of  tho  habit  of  the 
following  and  similar  leaves. 

Scitamineae. — Flowers  irregular.  Perianth  of  6 segments,  the  outer  3 sogments  short 
and  calyx-like,  the  inner  composed  of  a labellum-like  expanded  central  lobe  with  2 
lateral  segments  united  with  the  petal-like  staminods.  Stamen  1,  anthers  2-celled, 
the  upper  part  of  filament  enclosed  within  the  2 anther-cells.  Seeds  albuminous. 
Herbs  with  a spurious  sheath-stem  and  often  large  1 -ribbed  loaves  transversely- 
veined. 

Orchideae. — Flowers  irregular.  Perianth  corolla-like,  tho  G segments  in  2 rows,  tho 
posterior  inner  segment  labellum-like.  The  pistil  1 united  witli  the  stamens  in  a 
solid  column.  Placentas  parietal.  Perennial  plants,  bulbous  tuberous  or  forming 
stems,  often  fleshy,  tho  leaves  veined  parallelly  with  the  midrib. 

Burmanniaceac. — Flowers  regular.  Perianth  of  usually  G segments,  corolla-like. 
Stamens  G or  3,  free,  perigynous.  Ovary  1-  to  3-oelled,  the  placentas  parietal  or 
axile.  Little  herbs  with  tufted  parallol-voiuod  loaves,  rarely  leafless  parasites. 
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Taccaccac. — Flowers  regular.  Perianth  of  6 segments,  corolla-like.  Stamens  6,  inserted 
into  the  base  of  the  perianth-segments,  filaments  petaloid,  hooded  at  the  apex. 
Ovary  1-or  half  3-celled,  placentas  parietal,  with  numerous  ovules.  Albumen 
fleshy.  Tuberous  herbs  with  parallel  or  irregularly  branched  veined  simple  or 
divided  leaves.  Flowers  forming  umbels  on  the  long  scapes. 

Dioscoreaccae. — Flowers  regular,  unisexual.  Periauth  6-lobed.  Stamens  6,  free,  anthers 
turned  inwards.  Ovary  3-celled,  with  only  1 or  2 ovules.  Seeds  albuminous, 
Usually  twining  plants,  with  tubers  above  or  below  the  ground.  Leaves  simple  or 
digitate,  net-veined. 

Irideae. — Flowers  regular  or  nearly  so.  Perianth  of  6 segments,  corolla-like.  Stamens 
3,  the  anthers  turned  outwards.  Ovary  3-celled,  the  ovules  axile.  Stigmas  often 
petaloid.  Seeds  albuminous.  Tuberous  or  fibrous  rooted  herbs  with  equitant 
parallel-veined  leaves. 

Amaryllideae. — Flowers  regular.  Perianth  of  6 segments,  corolla-like.  Stamens  6, 
anthers  turned  inwards.  Ovary  3-celled,  the  ovules  axile.  Seeds  albuminous. 
Usually  bulbous  herbs,  stemless  or  with  a short  spurious  stem,  the  leaves  uniform, 
parallel-veined. 

Hydrocharideae. — Flowers  regular,  usually  unisexual.  Periauth  of  6 segmeuts,  the  3 
outer  ones  calyx-like,  the  3 inner  ones  petal-like  or  sometimes  wanting.  Stamens 
definite  or  indefinite,  epigynous.  Ovary  1-  to  9-celled,  the  ovules  numerous, 
often  parietal.  Albumen  none.  Submerged  or  floating-herbs,  the  leaves  parallel- 
veined. 

* * Ovary  superior. 

Q Ovaries  apocarpous,  i.  e.,free,  ( rarely  solitary). 

Alismaceae. — Flowers  usually  hermaphrodite.  Perianth  of  6 segments,  the  3 outer  ones 
calyx-like,  the  inner  ones  petal-like.  Stamens  definite  or  indefinite,  perigynous. 
Ovary  of  several  free  carpels,  the  carpels  1-or  2-ovuled.  Albumen  none.  Floating 
or  swamp-plants,  with  parallel-veined  leaves.  Flowers  in  umbels,  racemes  or 
panicles. 

Najadaceae. — Flowers  often  unisexual,  minute.  Perianth  of  2 or  4 segments,  or  wanting. 
Stamens  definite,  perigynous,  or  sessile.  Ovary  of  several  free  carpels,  or  unicarpel- 
lary ; ovules  1 or  more,  pendulous  or  erect.  Albumen  none.  Aquatic  herbs, 
floating  or  submerged,  with  parallel  veined  leaves. 

O O Ovary  syncarpous. 

A Flower  corolla-like  or  furnished  with  a true  calyx  and  corolla  or  absolutely  naked. 

y.  Flowers  often  unisexual.  Inflorescences  often  furnished  with 
1 or  more  spathes. 

Aroideae. — Flowers  several  or  many, naked  or  the  perianth  incomplete,  on  a solitary  spadix 
protected  by  a single  spathe.  Anthers  sessile.  Ovory  1-rarely  3-or  more-celled, 
with  1 or  2 rarely  more  parietal  or  erect  ovules  in  each  cell.  Fruit  fleshy.  Albumen 
rarely  wanting.  Herbs,  usually  succulent,  stemless  or  caulescent,  the  leaves  usually 
net-veined. 

Pistiaceae. — Flowers  only  1 to  3,  of  which  one  only  is  female,  protected  by  a more  or 
less  incomplete  spathe,  but  wanting  a true  free  spadix.  Ovary  1-celled,  with  1 or 
several  erect  or  ascending  ovules.  Usually  floating  small  herbs,  with  parallel-veined 
leaves,  or  reduced  to  minute  leafless  fronds. 

Typhaceae. — Flowers  minute,  numerous  on  a naked  spadix  ; perianth  scaly  or  hairy, 
filaments  long.  Ovary  1-celled,  stalked  or  sessile,  with  a solitary  pendulous  ovule. 
Fruit  an  1-seeded  nut.  Harsh-plants  with  linear  parallel-veined  leaves.  Flowers  in 
dense  spikes  or  heads. 

Pandanaceae.  Flowers  usually  naked,  numerous,  the  males  in  branched,  the  females 
often  in  simple  spadices  furnished  with  many  spathes  at  the  base.  Ovary  1-celled, 
with  a solitary  or  rarely  several  erect  or  numerous  ovules  along  parietal  placentas. 
Albumen  fleshy.  Trees  or  shrubs,  sometimes  climbing,  with  spirally  or  distichously 
arranged  linear  often  spiuy-bordered  leaves,  or  rarely  (in  Cyclanthem)  the  leaves 
flabellate.  Drupes  forming  a syncarp. 

Palmae. — Flowers  more  or  less  perfect,  with  or  without  bracts,  seated  on  a branched  rarely 
simple  spadix  protected  by  1 or  more  spathes.  Perianth  of  G segmeuts,  often  very 
rigid  or  coriaceous,  the  inner  segments  often  corolla-like,  imbricate  or  valvate  in 
bud.  Ovary  usually  of  3 carpels  either  completely  syncarpous,  or  more  or  less 
apocarpous.  Ovules  solitary  or  by  2 iu  each  carpol,  usually  erect.  Albumen 
horny.  Stemmed  or  stemless  trees,  often  very  lofty,  or  climbers,  the  leaves  usually 
pinnate  or  flabellate,  plaited,  parallel-veined. 
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X X Flowers  usually  hermaphrodite  and  often  gaily  coloured. 
t All  the  G perianth-segments  petaloid. 

Liliaceae. — Perianth  of  6 segments,  all  the  segments  petaloid,  regular. 
Stamens  6 ; anthers  turned  inwards.  Styles  consolidated.  Ovary 
3-celled.  Albumen  fleshy,  Rarely  trees  or  shrubs,  usually  tuberous  or 
simply-rooted  herbs  with  parallel-veined  leaves. 

Melanthaceac. — Perianth  of  6 segments,  all  the  segments  petaloid,  regular. 
Stamens  G ; anthers  turned  outwards.  Ovary  3-celled.  Albumen 
fleshy.  Bulbous,  tuberous  or  fibrous  rooted  plants  with  parallel- veined 
leaves.  Flowers  scapous,  in  racemes  or  spikes. 

Pontederaceae. ? — Perianth  more  or  less  irregular,  of  6 petaloid  segments, 
the  latter  circinnate  when  withering.  Stamens  6,  or  3 aborted,  the 
anthers  turned  inwards.  Ovary  3-celled.  Albumen  mealy.  Aquatic 
or  marsh-plants  with  parallel-veined  leaves.  Flowers  in  spikes  or 
umbels,  rarely  solitary. 

f t Only  the  2 or  3 inner  perianth-segments  more  or  less  petaloid , 
the  outer  3 sepal-like  or  glumaceous,  or  rarely  wanting. 

Commelynaceae. — Flowers  almost  regular,  often  blue.  Sepals  3.  Petals  3.  Stamens  6,  3 
of  them  often  reduced  to  staminods.  Ovary  3-rarely  2-celled.  Albumen  fleshy. 
Embryo  on  the  edge  of  the  albumen.  Herbs  or  perennials,  rarely  trailing,  the 
parallel-veined  leaves  usually  sheathing  at  base. 

Xyrideae. — Flowers  regular,  usually  yellow,  in  scaly  heads.  Sepals  irregular,  3 or 
4,  glumaceous.  Petals  3,  united  at  base  in  a gamopetalous  corolla.  Fertile  stamens  3. 
Ovary  1 -celled,  with  parietal  placentas.  Embryo  on  the  outside  of  the  fleshy 
albumen.  Sedge-like  fibrous-rooted  plants  with  narrow  radical  leaves. 

Juncaceae. — Flowers  regular,  hermaphrodite.  Perianth  6-leaved,  scarious  or  calyx-like. 
Stamens  6,  rarely  3.  Ovary  1-  or  3-celled,  the  cells  1-  or  several  ovuled.  Fruit 
capsular.  Albumen  fleshy  or  eartilagineous.  Embryo  minute,  immersed.  Sedgy 
perennials  or  annuals,  with  fistulose  or  narrow  parallelly  nerved  leaves.  Flowers 
often  in  corymbs  or  heads. 

Pestiaceae. — Flowers  regular,  usually  unisexual,  often  in  bracted  or  scaly  heads. 
Perianth  consisting  of  6 to  2 glumaceous  or  hyaline  segments  or  the  inner  3 ones 
united  in  a 3-toothed  cup  or  tube.  Ovary  1-3-celled  ; ovules  solitary,  pendulous. 
Aquatic  or  marsh  plants  with  setaceous  or  linear  parallel-veined  leaves. 

A a Flowers  sessile,  within  imbricated  glumes.  Perianth  rudimentary  or  none.  Ovary 
always  1 -celled  with  a single  erect  or  nearly  erect  ovule. 

Cy'peraceae. — Perianth  none,  or  consisting  of  bristles  or  minute  scales.  Anthers  basifix. 
Embryo  at  the  base  of  the  albumen.  Grass-  or  rush-like  herbs  or  perennials,  with 
narrow  parallel-nerved  leaves.  Culms  not  truly  jointed.*  Sheaths  entire.  Each 
flower  usually  in  the  axil  of  one  glume,  without  a palea. 

Gramineae. — Perianth  none,  or  of  1-3  minute  scales.  Anthers  versatile.  Embryo  at  the 
side  of  the  base  of  the  mealy  albumen.  Annual  or  perennial  grasses,  rarely  (in  bam- 
boos) soboliferous  trees  or  shrubs,  with  parallel-nerved  leaves.  Culms  jointed  and 
nodded.  Sheaths  of  the  leaves  usually  split  to  the  base.  Each  flower  usually  iu 
a secondary  bract  (palea)  within  the  glume. 


B.  CRYPTOGAMS. 

Subclass  I. Cryptogamae  foliobae. — Usually  furnished  with  distinct  stem  and  leaves, 

the  stems  sometimes  reduced  to  simple  leaf-like  fronds  or  membranous  green  expansions 
and  furnished  with  a midrib.  Fructification  various. 

* Vasculares. — Stems  traversed  with  vascular  vessels. 

polices. Fructification  of  very  minute  capsules  (sporangia),  full  of  microscopic  spores 

situated  on  the  undersurface  or  along  the  margins  of  the  frond,  or  on  separate 
branches  of  the  frond  ; rarely  of  larger  capsules,  which  are  more  or  less  confluent  on 
the  under  surface  of  the  frond  or  collected  in  simple  or  branched  spikes.  Terres- 
trial, rarely  (Ceratopteris)  marsh-plants,  sometimes  furnished  with  a short  trunk,  or 
trees  Yernation  usually  circinnate. 

Lycopodiaceae.— F ratification  of  capsules,  which  are  axillary  in  the  upper  leaves  or  in 
* the  scales  of  a cone,  sessile,  I - to  3-celled,  bursting  by  2 or  3 valves,  full  of  spores 
marked  by  3 radiating  lines.  Terrestrial  plants,  with  elongate  erect  creeping  or 
pendulous  stems. 

* Hence  the  old  phrase  : Nodum  in  scirpo  quaerero. 
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Hydropterides. — Capsules  of  2 kinds  indehiscent,  coriaceous,  very  various  in  form  and 
structure,  situated  on  the  roots,  or  leaves  or  stems  of  the  frond,  1-or  many-celled. 
Aquatic  or  marsh  plants,  of  various  habit,  creeping  or  floating. 

Equisetaceae. — Fructification  terminal ; coue-like,  consisting  of  peltate  scales,  bearing  on 
the  under  surface  membranous  sacs  in  which  the  spores  are  contained.  Spores  sur- 
rounded by  2 elastic  elaters  crossing  each  other.  Perennials  with  creeping  rhizomes 
and  erect  simple  or  branched  jointed  stems,  each  joint  embraced  by  a toothed 
sheath. 

* * Cellulakes.  Cellular  small  plants,  with  only  few  or  no  vessels. 

Musci. — Fructification  of  two  kinds,  viz.,  more  or  less  coriaceous  sessile  or  stalked  urn- 
like capsules  opening,  1st,  by  a terminal  lid,  or  rarely  by  4 lateral  slits,  or  not  at 
all  and  containing  the  minute  spores,  at  the  same  time  bearing  at  the  top  a various 
shaped  calyptra ; or  2nd,  minute  cylindric  membranous  sacs  (antheridia),  either 
axillary  or  crowded  at  the  tips  of  the  braucklets,  containing  spermatozoa.  Erect  or 
creeping  elegant  small  annual  or  perennial  plants  with  distinct  leaves  variously 
arranged. 

Jungermanniaceae. — Fructification  of  two  kinds,  as  in  Musci,  but  the  capsules  are  split  from 
the  top  to  the  base  into  4 diverging  valves,  and  the  spores  are  mixed  with  spiral 
filaments  (elaters).  Mosslike,  creeping  or  erect  herbs,  the  stems  often  dilated  in  a 1- 
ribbed  frond.  Leaves  cellular,  usually  distichous  or  secund,  entire  or  2-  or  more- 
lobed. 

March antiaceae. — Fructification  of  two  kinds,  viz.,  1st  capsules,  usually  symmetrically 
disposed  on  the  underside  of  a peduncled  peltate  receptacle,  which  rises  from  the 
edge  of  the  frond  (rarely  solitary  and  sessile)  and  contains  spores  mixed  with  spiral 
filaments ; 2nd,  antheridia,  contained  in  sessile  or  peduncled  peltate  or  discoid 
receptacles.  Leafless  small  plants,  consisting  of  green  flat  variously  lobed  fronds, 
emitting  rootlets  from  the  undersurface. 

Characeae. — Fructification  of  two  kinds,  viz.,  1st,  lateral  red  globules  composed  of  8 tri- 
angular scales  enclosing  a mass  of  jointed  filaments;  2nd,  axillary  little  nuts, 
surrounded  by  5 spiral  filaments,  and  filled  with  starch  granules.  Aquatic  plants, 
with  tabular  dichotomously  branched  and  articulate  stems,  the  branchlets  often 
whorled,  and  sometimes  incrustated. 

Subci.ass  II. — Thallophyta. — Cellular  plants  without  a distinct  stem , forming  variously 
shaped  organisms,  thread-like,  flat  and  expanded  thalluses,  mushrooms,  etc.  Fructifica- 
tion imbedded  in  the  substance  of  the  thallus , very  various. 

Lichenes. — Texture  of  thallus  consisting  of  hyaline  fungoid  and  coloured  confervoid  cejls. 
Fructification  of  two  kinds,  viz.,  1st,  septate  spores  contained  in  tubes  ( asci ) usually 
collected  into  hard  peltate  disks  or  shields  on  the  surface  of  the  thallus  or  immersed  ; 
2nd,  spermagones,  or  small  sacs  containing  spermatia ; 3rd,  pycnides,  obscure 
organs  giving  origin  to  spore-like  bodies  at  their  tips  ; 4th,  gonidia,  or  globose  spore- 
like bodies,  imbedded  in  the  thallus  and  sometimes  breaking  through  the  vertical 
substance,  and  forming  powdery  masses  called  soredia  and  cyphella.  Crustaceous 
or  foliaceous  aerial  plants,  growing  on  rocks,  earth  and  bark,  &c. 

Fungi. — Fructification  of  minute  spores  attached  to  the  outer  cellular  surface,  or  seated 
on  the  top  of  peculiar  cells,  or  enclosed  in  asci  or  variously  shaped  closed  receptacles. 
Terrestrial,  epiphytic  or  parasitic  plants,  destitute  of  chlorophyll,  of  infinite  shape 
and  form,  usually  soft  and  succulent,  and  deriving  nourishment  mostly  from  decay- 
ed or  morbosc  plant-rests. 

Algae  — Fructification  of  four  kinds,  free  or  imbedded  in  the  tissue  of  the  frond,  either 
promiscuously  or  in  separate  sacs  or  vesicles,  viz.,  1st,  zoospores,  or  microscopical 
bodies  moving  through  the  water  by  the  medium  of  fine  cilia ; 2nd,  spores  of 
• various  forms,  which  are  fertilized  by  autheridia  ; 3rd,  antheridia,  containing 
spermatozoa  : 4th,  gonidia,  or  minute  organs  corresponding  to  the  buds  of  higher 
plants.  Cellular  aquatic  plants,  foliaceous,  filamentous  or  simple  or  congregated 
cells,  variously  coloured  green,  red,  black,  &c. 
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ARTIFICIAL  KEY*  TO  TIIE  NATURAL  ORDERS. 

(Extracted  from  Limlley’s  Vegetable  Kingdom.) 

A.  DICOTYLEDONS  OR  EXOGENS. 

I.  Angiosperms. 

* Polypefalous,  i,  e.  with  several  or  man//  free  petals. 
f Polyandrous.  Stamens  more  than  20. 

§ Ovary  inferior  or  partially  so. 

0 Leaves  furnished  with  stipules. 

X Carpels  more  or  less  distinct  (at  least  as  to  tbe  styles),  or  soli- 
tary, Rosaceae  ( Pomaceae ). 

X X Carpels  wholly  combined  into  a solid  pistil,  with,  more  placentas 

than  one. 

riacentas  central.  Leaves  opposite,, . . Rhizophoraceae. 

Placentas  parietal,  Samydaceae. 

00  Leaves  without  stipules. 

X Carpels  more  or  less  distinct  (at  least  as  to  the  styles),  usually 

numerous  on  a torus,  quite  inferior, Anonaceae. 

X X Carpels  wholly  combined  into  a solid  pistil. 

Placentas  spread  over  the  surface  of  the  dissepiments,  Nymphaeaceae. 

Placentas  parietal.  Petals  indefinite  in  number,  confused  with  the  calyx, Cactaceae. 

Placentas  in  the  axis. 

Leaves  marked  with  little  transparent  dots.  Ovary  with  more  than  one  cell ; cotyledons 

distinct,  Myrtaceae. 

Leaves  dotless.  Petals  definite  in  number,  imbricate  in  bud,  round  and  concave, 
style  1 Myrtaceae.  (Barringtonieae) . 


§ § Ovary  wholly  superior. 

0 Leaves  furnished  with  stipules. 

X Carpels  more  or  less  distinct  (at  least  as  to  the  styles),  or  solitary. 

||  Stamens  hypogynous. 

Carpel  solitary,  Leguminosae. 

Carpels  several « , . Magnoliaceae. 

||  ||  Stamens  perigynous. 

Styles  from  the  apex  of  the  solitary  or  several  carpels,  Rosaceae. 

Styles  from  the  base  of  the  carpels, Chrysobalaneae. 

X x Carpels  wholly  combined  iuto  a solid  pistil,  with  more  placentas 
than  one. 

II  Placentas  parietal. 

Leaves  marked  with  round  transparent  dots,  Bi.vaccac( Flacourtieae) . 

Leaves  marked  with  round  and  linear  dots  intermixed,  . Samydaceae. 

||  ||  Placentas  in  the  axis. 

f Calyx  imbricated  in  the  bud. 

* Flowers  unisexual.  Euphorbiaceae. 

* * Flowers  hermaphrodite. 

Ovary  1-celled,  sepals  2,  ..  Portulacaceae. 

f f Calyx  valvate  in  bud. 

* Stamens  monadelphous. 

Anthers  2-celled,  Sterculiaceae. 

Anthers  1-celled,  Malvaceae. 

* * Stamens  free,  anthers  2-celled. 

Corolla  twisted  in  bud  ; calyx  usually  enlarged  in  fruit,  Diptcrocarpeae. 

Corolla  valvate  in  bud,  Tiliaceae. 

0 0 Leaves  without  stipules. 

X Carpels  more  or  less  distinct  (at  least  as  to  the  styles),  or  solitary. 

||  Carpels  immersed  in  a fleshy  table-shaped  disk  ; waterplants,  Nelumbiaceae. 

||  ||  Carpels  not  immersed  in  a disk, 
f Stamens  perigynous. 

Carpel  solitary  or  more  than  one,  Rosaceae. 

f f Stamens  hypogynous. 

* Embryo  miuute. 

* The  characters  of  the  principal  divisions  arc  the  same  as  ia  the  preceding  conspectus  of  natural  orders 
according  to  natural  arrangement. 
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Seeds  with  an  arillus * Dilleniaceae. 

Seeds  without  an  arillus.  Alburaeu  fleshy  and  efien,  Ranunculuceae. 

Seeds  without  an  arillus.  Albumen  ruminate, Anonaceue. 

* * Embryo  nearly  as  long  as  the  seed. 

X Fruit  a pod,  Leguminosae. 

X X Fruit  not  a pod. 

Drupes  1-seeded, Anacardiaceae. 

Capsules  many  seeded, Hypericineae. 

X X Carpels  wholly  combined  into  a solid  pistil,  with  usually 
more  placentas  than  one. 

Placentas  parietal,  in  distinct  lines. 

Anthers  versatile,  juice  watery, Capparideae. 

Anthers  innate,  juice  milky,  Papaveraceae. 

Placentas  parietal,  spread  over  the  lining  of  the  fruit, Bixaceae. 

Placentas  spread  over  the  dissepiments  ; waterplants,  Nymphaeaceae. 

Placentas  in  the  axis. 

Ovary  1 -celled,  with  free  central  placenta,  Portulacaceae. 

Ovary  many-celled. 

Calyx  much  imbricated.  Petals  equal  in  number  to  the  sepals  ; seeds  few,  Gutii ferae. 

Calyx  but  little,  or  not,  imbricated,  tubular.  Stamens  perigynous, Lytlirarieae. 

t f Oligandrous.  Stamens  fewer  than  20. 

§ Ovary  inferior , or  partially  so. 

0 Leaves  furnished  with  stipules. 

||  Placentas  parietal,  Samydeae. 

II  ||  Placentas  in  the  axis. 

Flowers  completely  unisexual.  Herbs,  Begoniaceae. 

Flowers  hermaphrodite  or  polygamous. 

Stamens  equal  to  the  petals  and  opposite  to  them, Rhamnaceae. 

Stamens,  if  equal  to  the  petals,  alternating  with  them. 

Leaves  opposite Rhizophoreae. 

Leaves  alternate, Samamelideae. 

0 Leaves  destitute  of  stipules. 

||  Placentas  parietal  ; flowers  completely  unisexual Cucurbitaceae. 

||  ||  Placentas  in  the  axis. 

A Flowers  in  umbels. 

Corolla  valvate  in  the  bud,  Araliaceae. 

Corolla  imbricate  in  the  bud,  ...  U/nbelliferae. 

A A Flowers  not  in  umbels. 

= Carpel  solitary. 

Petals  strap-shaped.  Stamens  distinct, ...Cornaceae  ( Alangicae .) 

Petals  very  narrow.  Stamens  adnate  to  them, Loranthaceae. 

Petals  oblong.  Leaves  insipid. 

Cotyledons  convolute,  Combrctaceae. 

Cotyledons  flat,  Halorageae. 

Petals  oblong.  Leaves  balsamic, Anacardiaceae. 

ZI  Carpels  divaricating  at  the  apex. 

Leaves  alternate.  Herbs, Saxifrageae. 

II  Carpels  parallel,  combined. 

Calyx  valvate.  Petals  opposite  the  stamens,  Rhamnaceae. 

Calyx  valvate.  Petals  alternate  with  the  stamens  or  isomerous. 

Albumen  none,  '. . Onagrarieae. 

Albumen  copious,  Cornaceae. 

Calyx  not  valvate. 

Stamens  doubled  downwards.  Leaves  ribbed, Melastomaceae. 

Stamens  only  curved.  Anthers  short. 

Leaves  dotted,  Myrtaccae. 

Leaves  not  dotted. 

Flowers  4-merous. 

Ovules  horizontal  or  ascending,  Onagrarieae. 

Ovules  pendulous,  Halorageae. 

Flowers  not  4-inerous.  Seeds  many,  Saxi/iagtae  ( Escallonieac .) 

I § Ovary  wholly  superior. 

0 Leaves  furnished  with  stipules. 

+ Carpels  distinct  or  solitary. 

Anthers  with  recurved  valves, Berber ideae. 
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Anthers  with  longitudinal  valves. 

Style  from  the  base  of  carpel,  Chrysobalaneae. 

Style  from  the  apex  of  carpel.  Fruit  a pod,  Legumino'sae. 

Style  from  the  apex  of  carpel.  Fruit  a drupe  or  capsule,  Rosaceae. 

X x Carpels  wholly  combined  ; with  more  placentas  than  one. 

Placentas  parietal. 

Flowers  with  a ring  of  appendages, Passifloreae ‘ 

Flowers  without  any  ring  of  appendages. 

Leaves  with  round  and  oblong  transparent  dots,  Samydeae. 

Leaves  dotless,  circinnate  when  young, Droseraceae. 

Leaves  dotless,  straight  when  young.  Fruit  capsular,  Violarieae. 

Leaves  dotless,  straight  when  young.  Fruit  siliquose Moringaceae. 

Placentas  in  the  axis. 

Styles  distinct  to  the  base. 

Calyx  in  a broken  whorl,  much  imbricated, Elutineae. 

Calyx  but  little  imbricated,  in  a complete  whorl. 

Flowers  unisexual,  Euphorbiaceae. 

Flowers  hermaphrodite  or  polygamous. 

Petals  conspicuous.  Stamens  hypogynous, Malpighiaceae. 

Petals  conspicuous.  Stamens  perigynous,  Saxifrageae. 

Calyx  valvate, Tiliaceae. 

Styles  more  or  less  combined.  Gynobasic. 

Gynobase  fleshy,.  Oc/maccae. 

Gy  nobase  dry.  Leaves  regularly  opposite,  Zijgophylleae. 

Gynobase  dry.  Leaves  more  or  less  alternate. 

Fruit  beaked,  Geraniaceae. 

Fruit  not  beaked,  Geraniaceae  ( Oxalideae ). 

Styles  more  or  less  combined.  Not  gynobasic. 

Calj7x  much  imbricated,  in  a broken  whorl, Sapindaceae. 

Catyx  but  little  imbricated,  in  a complete  whorl. 

Leaves  simple.  Sepals  more  than  2,  Mcrfpighiaceae. 

Leaves  simple.  Sepals  only  2,  Portulacaceae. 

Calyx  valvate  or  open. 

Stamens  columnar, „ Sterculiaceae. 

Stamens  not  columnar. 

Stamens  opposite  to  the  petals  if  equal  to  them  in  number. 

Perigynous, , Rhamnaceae. 

Hypogynous,  Ampelideae. 

Stamens  alternate  with  petals  if  equal  to  them  in  number. 

Anthers  opening  by  pores, Tiliaceae. 

Anthers  opening  by  slits.  Petals  split, Chailletiaceae. 

Anthers  opening  by  slits.  Petals  entire, Burseraceae. 

0 0 Leaves  destitute  of  stipules. 

X Carpels  more,  or  less  distinct  or  solitary. 

Anthers  with  recurved  valves Bcrberideae. 

Anthers  witli  longitudinal  valves. 

Fruit  a pod.  lladicle  next  hilum Lrguminosae. 

Fruit  a pod.  lladicle  remote  from  hilum, Connaraceae. 

Fruit  not  a pod. 

Carpels  each  with  an  hypogynous  scale, Crasstdactae. 

Carpels  without  hypogynous  scales. 

Albumen  very  abundant.  Embryo  minute. 

Herbs.  Albumen  solid, Ranunculaceac. 

Shrubs  or  trees.  Albumen  ruminate, Anonaceae. 

Albumen  in  small  quantity  or  wholly  wanting. 

Carpels  several,  all  perfect.  Flowers  unisexual,  Mcnispcrmaceae. 

Carpels  solitary,  or  all  but  one  imperfect. 

Leaves  dotted, Burseraceae. 

Leaves  dotless Anacardiaceae. 

X X Carpels  combined  into  a solid  pistil. 

Placentas  parietal. 

Stamens  tetradynamous, Cruciferae. 

Stamens  not  tetradyuamous. 

Flowers  with  a ring  or  crown  of  sterile  stamens. 

Sexes  distinct. 

Female  flowers  with  a crown, Bixineae  (Pangiaccae) . 
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Female  flowers  without  crown,  Papayaceae. 


Flowers  without  sterile  stamens. 

Hypogynous  disk  large.  Stamens  indefinite,.... Capparideae. 

Hypogynous  disk  small  or  wanting. 

Albumen  very  abundant.  Embryo  minute,  Papaveraceae. 

Albumen  in  small  quantity  or  wholly  wanting,  Turneraceae. 

Placentas  covering  the  dissepiments,  Nymphaeaceae. 

Placentas  axile. 

Styles  distinct  to  the  base. 

Calyx  in  a broken  whorl,  much  imbricated. 

Stamens  polyadelphous,  Hyper icincae. 

Stamens  monadelphous  or  free,  Linaceae. 

Calyx  but  little  imbricated,  in  a complete  whorl. 

Carpels  each  with  an  hypogynous  scale, Crassulaceae. 

Carpels  destitute  of  hypogynous  scales. 

Carpels  2,  divaricating  at  apex, Saxifragcae . 

Carpels  not  divaricating  at  apex,  Caryophylleae . 

Styles  more  or  less  combined.  Gynobasic. 

Stamens  arising  from  scales,  Simarubeae. 

Stamens  not  arising  from  scales. 

Styles  wholly  combined.  Flowers  hermaphrodite, Rutaceae. 


Styles  divided  at  apex.  Flowers  irregular,  ...Geraniaceae  ( Bahamineae j. 
es  more  or  less  combined,  not  gynobasic. 

Calyx  much  imbricated,  in  a broken  whorl. 

Flowers  symmetrical, Guttiferae. 

Flowers  not  symmetrical. 

Flowers  regular. 


Petals  without  appendages Sapindaceae(Acerineae). 

Petals  with  appendages,  . Sapindaceae. 

Flowers  papilionaceous,  .Poly galeae. 

Calyx  but  little  imbricated,  in  a complete  whorl. 

Carpels  4 or  more.  Anthers  opening  by  pores,  Ericaceae. 

Carpels  4 or  more.  Anthers  opening  by  slits. 

Seeds  winged.  Leaves  pinnate Mcliaceae  ( Cedreleae ). 

Seeds  wiugless. 

Stamens  united  in  a long  tube, Meliaceae. 

Stamens  free  or  nearly  so.  Leaves  dotted,  Rutaceae. 

Carpels  fewer  than  4. 

Sepals  2,  . . . Portulacaceae. 

Sepals  more  than  2. 

Stamens  hypogynous. 

Seeds  comose, Tamariscineae. 

Seeds  naked,  Pitlosporeae. 

Stamens  perigynous,  Celastrineae. 

Calyx  valvate  or  open. 

Stamens  equal  in  number  to  the  petals  and  opposite  to  them,  Rhamnaccae. 
Stamens  equal  in  number  to  the  petals,  alternate  with  them. 

Leaves  pinnate,  Burseraceae. 

Leaves  simple.  Calyx  tubular.  Stamens  hypogynous, Olacineae. 

Leaves  simple.  Calyx  tubular.  Stamens  perigynous,  ..Lythrarieae. 
* * Gamopetalous,  i.  e.,  the  petals  combined  in  an  entire  corolla. 

+ Ovary  superior. 

§ Flowers  regular. 

Q Ovary  3-,  4-,  5 -lobed. 


Leaves  dotted,  ' Rutaceae. 

Leaves  dotless.  Inflorescence  gyrate,  Boragincae. 

O O Ovary  not  lobed. 


Carpels  from  4 to  5,  or  none. 

Anthers  opening  by  pores. 

Anthers  2-celled, Ericaceae. 

Anthers  1-celled,  Epacrideae. 

Anthers  opening  by  slits. 
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Stamons  equal  in  number  to  the  petals  and  opposite. 

Shrubs Myrsineae. 

Herbs,  Primulaceae. 

Stamens  not  opposite  to  the  petals  if  of  the  same  number. 

Seeds  indefinite. 

Carpels  distinct, Crassulaceae. 

Seeds  definite. 

Carpels  distinct, Anonaceae. 

Carpels  combined. 

Ovules  erect. 

Corolla  imbricate  in  bud, Sapofaceae. 

Corolla  plaited  in  bud,  Convolvulaccae. 

Ovules  pendulous. 

Stamens  twice  as  many  as  petals, Ebenaceae. 

Stamens  the  same  number  as  petals, Jlicineae. 

Carpels  usually  3. 

Flowers  dioecious,  Papayaceae. 

Flowers  hermaphrodite.  An  hypogynous  disk,  Polemoniaceae. 

Carpels  only  2. 

Diandrous.  Corolla  valvate,  Oleaceae. 

Diandrous.  Corolla  imbricate,  Jasminaceae. 

Stamens  4 or  more.  Inflorescence  gyrate. 

Fruit  1-celled,  Hydrophyllaceae. 

Fruit  2-celled.  Styles  2-eleft,  Boragineae.  ( Ehretiaceae ). 

Fruit  2-celled.  Styles  dichotomous,  Boragineae  (Cordiaceae). 

Stamens  4 or  more.  Inflorescence  straight. 

Flowers  symmetrical. 

Leaves  alternate,  Solanaceae. 

Leaves  opposite. 

Anthers  grown  to  the  stigma, t » . Asclepiadeae, 

Anthers  free  from  stigma. 

Corolla  imbricate  in  the  bud,  Gentianeae . 

Corolla  valvate  in  bud,  . Loganiaceae. 

Corolla  contorted, Apocyneae. 

Flowers  not  symmetrical. 

Leaves  with  stipules, Loganiaceae. 

Carpel  solitary. 

Style  single. 

Fruit  spuriously  2-celled, Plantagineae. 

Fruit  1-celled,  1-seeded, Jasmineae  ( Salvadoraccae ). 

Styles  5,  Ptmnbagineae . 

§ § Flowers,  irregular. 

O Ovary  Globed,  , Labiatae. 

O O Ovary  undivided.  Carpels  2. 

Fruit  nucamentaceous,  4-celled.  Badicle  inferior,  Verbcnaccae. 

Fruit  capsular  or  succulent. 

Placentae  parietal. 

Seeds  amygdaloid.  Fruit  bony  or  capsular,  few-seeded,  Pcdaliaccae. 

Seeds  not  amygdaloid. 

Leafy. 

Seeds  winged,  Bignoniaceae. 

Seeds  not  winged,  Cyrtandraceae. 

Scaly  brown  parasites,  Orobanchaceae. 

Placentae  axile. 

Seeds  albuminous,  Scrophulariaceae. 

Seeds  without  albumen. 

Seeds  winged,  Bignoniaceae. 

Seeds  not  winged,  usually  attached  to  bony  hooked  placentas,  Acanthaccac. 

Placenta  free,  central Lenlibalarieao. 

f f Ovary  inferior. 

O Carpels  solitary. 

Anthers  syngonesious.  Ovule  erect, Compositac. 

Anthers  free. 

Carpel  quite  solitary.  Flowers  in  heads,  Dipsaceac. 
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Carpel  with  2 additional  abortive  ones.  Flowers  not  in  heads,  Valerianaceae. 

O O Carpels  more  than  one. 

Anthers  opening  by  pores, Vacciniaceae. 

Anthers  opening  by  slits. 

Stamens  adnate  to  the  corolla. 

With  stipules.  Leaves  opposite,  Rubiaceae 

Without  stipules.  Leaves  opposite,  Caprifoliaceae- 

Without  stipules.  Leaves  alternate,  Ebenaceae. 

Stamens  free  from  the  corolla. 

Stigma  with  an  indusium,  Goodeniaceac. 

Stigma  without  an  indusium. 

Stamens  2,  connate  with  the  style,  Stylidieae. 


Stamens  as  many  as  corolla-lobes,  free  from  the  style,  Campuuulaceae. 
* * * Apetalous. 

| Achlamydous. 

O Leaves  furnished  with  stipules. 


Ovules  very  numerous. 

Seeds  winged, Hamamelideae  (Altingieae). 

Seeds  oomose Salicineae. 


Ovules  solitary  or  very  few. 

Flowers  hermaphrodite.  Stamens  unilateral, Cliloranthaceae. 


Flowers  unisexual. 

Carpels  solitary.  Ovule  erect,  Myricaceae. 

Carpels  triple,  Euphorbiaccae. 

O O Leaves  destitute  of  stipules. 

Ovules  very  numerous,  Podostemaceae, 


Ovules  solitary  or  very  few. 

Flower  hermaphrodite. 

Embryo  in  vitellus,  Piperaceae. 

Embryo  without  vitellus, Oleaceae. 

Flowers  unisexual. 

Flowers  naked.  Carpels  single, Mj/ricaceae. 

Flowers  in  an  involucre.  Anther-valves  slit, Mouimiaceae. 

f f Mouochlamydeous. 

§.  Ovary  inferior , or  partially  so. 

O Leaves  furnished  with  stipules. 


Flowers  hermaphrodite,  Aristolochiac^ae. 

Flowers  unisexual.  Fruit  in  a cup,  Cupuliferae. 

Flowers  unisexual.  Fruit  naked. 

Fruit  many-seeded, Begoniaceae. 

Fruit  one-seeded,  Artocarpeae. 

O O Leaves  without  stipules. 

Flowers  unisexual,  amentaceous. 

Leaves  simple, Myricaceae. 

Leaves  compound, Juglandaceae. 

Flowers  unisexual,  not  amentaceous. 

Seeds  immersed  in  pulp Cucurbitaceae. 

Seeds  dry,  numerous,  parietal,  Datiscaceae. 

Flowers  hermaphrodite  or  polygamous. 

Leaves  with  transparent  dots Myrtaceae. 

Leaves  without  dots. 

Ovary  3-6-celled,  polyspermous,  Aristolochicae. 

Ovary  1-celled.  Anther-valves  slit. 

Embryo  straight,  cotyledons  convolute, Combretaceae. 

Embryo  straight,  cotyledons  flat. 

Albumen  none, Haloragcae. 

Albumen  fleshy,  Sunfa/aceae. 

Embryo  curved  ; cotyledons  flat, S ulsolaceae. 

Ovary  1-celled, Lorantliaceae. 


Ovary  with  more  cells  than  one, but  neither  3 nor  6.  Embryo  straight, Ilalorageae. 
§ § Ovary  superior. 

O L eaves  furnished  with  stipules. 


Flowers  hermaphrodite. 

Sepals  2, 

Sepals  more  than  2. 


Portulacaceae. 
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Leaves  alternate. 
Leaves  alternate. 


Carpels  more  than  one,  combined  into  a solid  pistil. 

Stamens  hypogynous.  Placentas  parietal,  Bixineae  {Flacourtieae). 

Stamens  hypogynous.  Placentas  in  the  axis. 

Calyx  valvate. 

Stamens  monadelphous,  Sterculiaceae. 

Stamens  distinct, » Tiliaceae. 

Calyx  imbricate.  , 

Fruit  beaked,  Oeraniaceae. 

Fruit  not  beaked, Malpighiaceae. 

Stamens  perigynous.  Placentas  parietal, Passifloraceae. 

Stamens  perigynous.  Placentas  in  the  axis. 

Leaves  opposite.  Stamens  more  than  sepals,  Saxifrageae  ( Gunonieae ). 

Stamens  alternate  with  sepals, Rhamnaceae. 

Calyx  membranous  and  ragged,  Celtideae  ( Ulmeae ) . 
Carpels  solitary,  or  quite  separate. 

Styles  from  the  base  of  the  carpels, Clirysobalaneae. 

Styles  terminal,  one  to  each  ovary.  Fruit  a pod,  .Leguminosae. 

Styles  terminal,  3 to  each  ovary. 

Stipules  ochreate, .Polygonaceae. 

Stipules  simple,  Phytolaccaceae. 

Flowers  unisexual. 

Carpels  more  than  1,  combined  into  a solid  pistil. 

Flowers  amentaceous.  Seeds  arillate, Euphorbiaceae  ( Scepeae ). 

Flowers  amentaceous.  Seeds  not  arillate, Betulaceae. 

Flowers  not  amentaceous, Euphorbiaceae. 

Carpels  solitary. 

Cells  of  anthers  perpendicular  to  the  filament, Euphorbiaceae  ( Stilagineae ). 

Cells  of  anthers  parallel  with  the  filament. 

Embryo  straight. 

Seed  albuminous.  Stipules  often  small, Urticaceae. 

Seed  exalbuminous.  Stipules  large, Urticaceae  ( Artocarpeae ). 

Embryo  hooked. 

Seed  exalbuminous,  Urticaceae  ( Cannabineae ). 

Seed  albuminous,  Urticaceae  ( Moreae ). 

OOP  eaves  destitute  of  stipules. 


Flowers  hermaphrodite. 

Sepals  2,  Portulacaceae , 

Sepals  more  than  2. 

Carpels  more  than  1,  combined  into  a solid  pistil. 

Placentas  parietal,  in  lines Papaveraccae , 

Placentas  parietal,  lining  the  pericarp,  Bixineae  ( Flacourtieae ). 

Placentas  in  the  axis. 

Ovary  with  a very  small  number  of  ovules. 

Calyx  short,  herbaceous.  Gynobasic,  ,Rutaceae. 

Calyx  short,  herbaceous.  Not  gynobasic. 

Embryo  curved  round  mealy  albumen,  Phytolaccaceae. 

Embryo  straight,  Celastrineae , 

Ovary  with  numerous  ovules. 

Two  divaricating  carpels,  Saxifrageae . 

Carpels  not  divaricating.  Stamens  hypogynous. 

Leaves  opposite, Caryophylleae. 

Leaves  alternate, Podostemaccac. 

Carpels  not  divaricating.  Stamens  perigynous. 

Fruit  1-celled,  Primulaccae. 

Fruit  many-celled, Lythrarieae. 

Carpels  solitary  or  quite  separate. 

Carpels  several.  Stamens  hypogynous,  Ranunculaceae. 

Carpel  single. 

Anther- valves  recurved.  Leafy,.  Laurineae 

Anther- valves  recurved.  Leafless  parasites,  Laurineae  (Gassy theaej. 
Anther-valves  slit. 

Fruit  a pod,  Leguminosae. 

Fruit  not  a pod. 


Calyx  long  or  tubular,  with  a hardened  base,  ...Nyctagincae. 
Calyx  long  and  tubular,  nowhere  hardened. 
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Stamens  in  the  points  of  the  sepals,  Protcaceae. 

Stamens  not  in  the  points  of  the  sepals. 

Ovules  erect, Elaeagnaceae. 

Ovules  pendulous, Thymelaeaceae. 

Calyx  short,  not  tubular,  or  but  little  so. 

Leaves  lepidote,  .Elaeagnaceae. 

Leaves  dotted,  not  lepidote, Burseraceae. 

Leaves  neither  dotted  nor  lepidote. 

Flowers  in  involucels,  Polygonaceae. 

Flowers  naked. 

Calyx  dry  and  coloured, Amarantaceae. 

Calyx  herbaceous  or  succulent,  . . .Salsolaceae. 

Flowers  unisexual. 

Carpels  more  than  1,  combined  into  a solid  pistil. 

Ovules  indefinite  in  numbers.  Stamens  columnar,  Nepenthaceae. 

Ovules  definite  in  number. 

Leaves  dotted, Rntaceae  ( Xrmthoxyleae ). 

Leaves  not  dotted,  .Euphorbiaceae. 

Carpels  solitary  or  quite  separate. 

Calyx  tubular,  3-cleft, Myristicaceae. 

Calyx  open  ; carpels  several, Menispermaceae. 

Calyx  open  ; carpel  solitary. 

Embryo  straight  (without  albumen) ; trees, Casuarineae. 

. Embryo  curled  (round  a mealy  albumen)  ; herbs, . Salsolaceae. 


II.  GYMNOSPERMS. 

Stem  jointed,  Gnetaceae. 

Stem  continuous. 

Leaves  pinnate,  . . . . Cycadeae. 

Leaves  simple. 

Females  in  cones, Coni/erae  ( Pineae ). 

Females  solitary, Coni/erae  { Taxaceae ). 


B.  MONOCOTYLEDONS  OR  ENDOGENS. 

* Leaves  netveined,  often  deciduous  ; wood  of  the  stem  when  perennial , arranged  in  a 

circle  with  a central  pith. 

Ovary  inferior,  , Dioscorcaceae. 

Ovary  superior. 

Placentae  axile. 

Perianth  of  6 parts,  Smilaceae. 

Perianth  of  3 parts, Tril/iaceae. 

Placentae  at  the  summit,  ovules  pendulous,  Roxburghiaccae. 

* * Leaves  parallel-veined , persistent ; wood  of  the  stem  always  confused. 

§ Flowers  complete  {having  distinct  coloured  floral  envelopes). 

0 Ovary  inferior. 

f Flowers  gynandrous,  viz.  the  stamens  with  the  pistil  consolidated. 

Ovary  1-celled.  Seed-coat  loose, Orchideae. 

Ovary  3-celled, Apostasiaceue. 

ft  Flowers  not  gynandrous , viz.  the  stamens  and  pistils  free. 

Veins  of  leaves  diverging  from  the  midrib. 

Anther  1,  with  one  cell, Marantaccae. 

Anther  1,  with  two  cells, Scitamineae. 

Anthers  5 or  6, Musaceae. 

Veins  of  leaves  parallel  with  the  midrib. 

Stamens  3. 

Anthers  turned  outwards,  ,Iridaceae. 

Anthers  turned  inwards,  (fruit  winged),  .'. Burmanniaceae. 

Stamens  6. 

Fruit  3-celled;  sepals  petal-like, Amaryllideae. 

Fruit  3-celled  ; sepals  green, Bromcliaccae. 

Fruit  one-celled, Taccaceae. 

Stamens  more  than  6,  Hydrocharideae. 

0 O Ovary  superior. 
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Sepals  herbaceous  or  glumaceous. 

Carpels  separate,  more  or  less. 

Placentae  spread  over  the  dissepiments, Butomaceae. 

Placenta)  narrow, .Alismaceae. 

Carpels  combined  in  a solid  pistil. 

Petals  quite  distinct  from  the  calyx,  Commclynaeeae. 

Petals  undistinguishable  from  the  calyx. 

Flowers  scattered,  Juncoceae. 

Flowers  on  a spadix Aro'deae. 

Sepals  petal- like. 

Carpels  more  or  less  separate. 

Seeds  solitary, , Palmae. 

Seeds  numerous. 

Anthers  turned  outwards, . Mela  nth  ace  ae . 

Anthers  turned  inwards. 

Floral  envelopes  6,  . . < Butomaceae. 

Floral  envelopes  2, Philydraceae. 

Carpels  combined  in  a solid  pistil. 

Petals  rolled  inwards  after  flowering, Bontederaccae. 

Petals  not  rolled  inwards  after  flowering, Li/iaceae. 


§ § — Flower  incomplete  ( having  no  distinct  floral  envelopes  except  leaves). 


0 Flowers  glurnaceous. 

Stems  hollow,  with  nodes,  Gramineae. 

Stems  more  or  less  solid,  usually  without  nodes. 

Carpel  solitary. 

Seed  and  ovule  erect, Cyperaceae. 

Seed  and  ovule  pendulous, Restiaceae. 

Carpels  several. 

Carpels  distinct,  Eriocauloneae. 

Carpels  combined. 

Placentae  parietal,  Xyrideae. 

Placentae  central Restiaceae. 

0 0 — Flowers  naked  ; or  with  a few  whorled  leaves. 
f Flowers  on  a spadix. 

Spathes  several.  Fruit  woody  or  drupaceous Pandaneae. 

Spathe  solitary.  Fruit  a berry, , Aroideae. 

No  spathe.  Fruit  a nut Typhaceae. 


f f Flowers  not  on  a spadix. 

Ovules  pendulous.  Floating  plants, Najadeae t 

Ovules  erect.  Floating  herbs,.  P istiaceae t 


C.— CRYPTOGAMS. 


* Stems  and  leaves  distinguishable. 

0 Spores  without  elatcrs. 

Spore  cases  seated  on  leaves  or  enclosed  within  the  edge  of  a contracted  leaf,  FiJices. 

Spore-cases  enclosed  within  an  involucre.  Water-plants,  Hydropteridcs. 

Spore-cases  naked. 

Spore-cases  sessile  in  the  axil  of  leaves  or  bracts, Lycopodiaceae. 

Spore-cases  stalked. 

Spore-cases  valve-less,  Musci. 

Spore-cases  opening  into  valves. 

With  a distinct  axis  of  growth, Hepaticae. 

Without  a distinct  axis  of  growth, Ricciaceae. 

0 O Spores  furnished  with  elatcrs. 

Spores  naked,  collected  in  cones, Equisetaceae. 

Spores  enclosed  in  cases. 

Spore-cases  valve-less,  , Marchantiaceae. 

Spore-cases  opening  into  valves,  .Hepaticae. 

* * Stems  and  leaves  not  distinguishable. 

(Here  belong  all  mushrooms,  moulds,  sea-weeds  and  Algae,  lichens.) 
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A— DICOTYLEDONS* 
DILLENIA  CE2E. 
Conspectus  of  genera. 

Dillenia. — Filaments  equal  ; anther-cells  parallel.  Trees. 


D.  Indica. 


D.  pulcherrima. 

D.  aurea. 

D.  pilosa. 

. .D. parviflora. 

. . . D.  scabrella. 
. . D.  pentagyna. 


DILLENIA, 

* Seeds  hairy  along  the  borders  ; flowers  large , white , 

* * Seeds  smooth ; flowers  yellow. 

f Peduncles  and  calyx  shortly  tomentose  or  pubescent  outside. 
O Petals  about  2 in.  long. 

Peduncles  very  long  and  straight ; styles  12, . . , 

Peduncles  short  and  nodding  ; styles  10 

Peduncles  very  long  and  slender  ; styles  6, « . . . . 

0 0 Petals  an  inch  long  or  shorter. 

Peduncles  and  calyx  densely  tomentose  ; styles  5-7, 

f f Peduncles  and  calyx  perfectly  smooth. 

Peduncles  with  bracts,  

Peduncles  without  bracts,  


21  A GN  OLIA  CEAE. 

Conspectus  of  genera. 

* Stipules  none.  Perianth  double.  Carpels  in  a single  whorl. 

Illicium. — Only  genus. 

* * Stipules  conspicuous,  convolute  and  sheathing  the  young  foliage,  deciduous. 

0 Pipe  carpels  indehiscent. 

Talauma. — Ovary  sessile.  Carpels  2-ovuled,  ripe  ones  falling  from  the  gynophore. 

O O Ripe  carpels  opening  by  a longitudinal  slit. 

Magnolia. — Ovary  sessile.  Carpels  2-ovuled,  ripe  ones  persistent, 

Manglietia. — Ovary  sessile.  Carpels  6-  or  more-ovuled,  ripe  ones  persistent. 

Michelia. — Ovary  stalked.  Carpels  usually  go,  rarely  2-ovuled,  ripe  ones  persistent. 


TALAUMA,  „ . , , 

Fruits  4-6  inch  long, ....... T.  Rnbaniana. 

Fruits  2 inch  long, T.  Candollei. 

MAGNOLIA.  Only  species, 21.  sphenocarpa. 

MANGLIETIA.  Only  species 21.  insign  is. 

MICHELIA.  Only  species, 21.  Champaca. 


ANONACEAE. 

Conspectus  of  genera. 

* Petals  valvate  or  open  in  the  bud,  flat,  or  concave  at  the  base  only,  the  inner  ones  almost  conform  or  none. 

Stamens  many,  closely  packed,  their  anther-cells  concealed  by  the  overlapping  connectives.  Ovaries 
indefinite. 

O Petals  conniving  at  the  concave  base  and  covering  the  sexual  organs. 

C vathocalyx. — Ovaries  1-3,  many-ovuled.  Trees. 

O O Petals  flat,  spreading  from  the  base. 

Cananga. — Ovules  many,  in  2 rows;  petals  lanceolate. 

Unona. — Ovules  2-6,  in  a single  row  on  the  ventral  suture. 

Polyalthia. — Ovules  1 or  2,  basal  or  nearly  so. 

OOO  Inner  petals  valvate  with  their  tips  incurved. 

Popowia. — Only  genus. 

* * Petals  valvate  in  the  bud,  outer  ones  spreading,  the  inner  ones  dissimilar,  concave,  connivent,  archin 

over  the  sexual  organs.  Stamens  many,  closely  packed,  the  anther-cells  concealed  by  the  overlappin 
connectives.  Ovaries  indefinite. 

0 Inner  petals  not  clawed. 

Phaeanthus. — Inner  petals  much  larger  than  the  outer  ones. 

00  Inner  petals  clawed,  usually  smaller  than  the  outer  ones. 

Goniothalamus. — Ovules  1 or  2,  near  the  base  of  the  ovary. 

Mitrephoua. — Ovules  many. 


* The  appearance  of  Hooker’s  Flora  of  British  India  and  my  subsequent  own  investigations  have  since  brought 
about  some  changes  not  only  in  the  nomenclature  but  also  in  the  analytical  keys  of  the  species.  However  if  is 
not  possible  to  introduce  these  here  fully,  but  altered  names  or  minor  corrections  in  the  keys  are  made  in  the 
sequel  as  far  as  possible  ; the  former  will  be  found  in  foot-notes. 
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* * * Totals  valvate  in  the  bud,  thick  and  rigid,  connivent,  the  inner  ones  similar  but  smaller  rarely 

wanting.  Stamens  many,  closely  packed,  the  anther-cells  concealed  by  the  produced  connectives. 
Ovaries  indefinite. 

Anona. — Ovules  solitary  ; fruit  fleshy,  of  many  connato  carpels. 

* * * * Petals  imbricate  or  valvate  in  the  bud.  Stamens  often  definite,  loosely  imbricate,  the  anther- 

cells  not  concealed  by  the  overlapping  connectives.  Ovaries  solitary  or  indefinite. 

Miliusa. — Totals  valvate,  the  inner  ones  largest ; ovules  definite. 

Ai.phonsea.  — Petals  valvate,  almost  equal ; ovules  4-8. 

Orophea. — Totals  valvate,  tho  inner  ones  shortest  ; ovules  2-4. 

Bocagea. — Totals  imbricate,  almost  equal;  ovules  2-4. 


CYATKOCALYX. 

Calyx  sharply  3-lobed  to  the  middle,  carpels  oval, C,  Martabanicus 

CANANGA. — Only  species,  C.  odorata. 


UNONA. 

Young  parts  tomentose  ; leaves  blunt  or  mucronate  ; petals  6,  JJ.  latifolia. 

POLYALTHIA. 

* Flowers  hermaphrodite.  Petals  flat.  Ovale  solitary,  basal,  erect. 
f Petals  linear. 

Leaves  pubescent  beneath,  acuminate  ; carpels  ovoid,  P.  bifaria. 

Leaves  glabrous,  one-coloured,  apiculate  or  shortly  acuminate  ; carpels  ovoid,  ...P,  lateriflora. 

Leaves  glabrous,  glaucous  or  whitish  beneath,  shortly  acumiuate, P.  Sumatrana. 

t f Petals  ovate  or  ovate-lanceolate  or  elliptic. 

■f  Carpels  elongate-oblong. 

Eranchlets  rusty-tomentose  ; leaves  (except  nerves)  glabrous,  much  net-veined  ; petals  an' 
inch  long,  P.  Jenlcinsii. 


+ + Carpels  more  or  less  globular. 

Branchlets  tomentose ; leaves  (except  the  nerves)  glabrous,  blunt  or  nearly  so  ; petals  3-4  lin. 


long, P.  suberosa. 

Branchlets  tomentose;  leaves  pubescent  beneath,  acuminate,  P.  cerasoides. 

Branchlets  puberulous ; leaves  glabrous,  blunt  or  acute  ; carpels, P.  nitida. 

Leaves  glabrous,  the  nerves  puberulous  ; carpels  velvety, P.  mcmbranacea. 

* * Flowers  not  hermaphrodite.  Petals  flat.  Ovules  2,  superposed,  almost  basal. 

Flowers  small,  sessile  or  nearly  so,  clustered,  P.  dubia.' 

* * * Inner  petals  very  concave  or  vaulted. 

Branchlets  tomentose  ; petals  broadly-ovate  to  oblong-lanceolate,  imbricated  in  the 
bud, P.  costata. 

POPOWIA. 

Branchlets  coarsely  hairy  ; flowers  extra-axillary  ? P.  Hclferi. 

GONIOTHALAMUS, 


Flowers  about  9 lin.  long,  G.  sesquipedalis. 

Flowers  about  2 in.  long, G.  Grifflthii. 

mEPHiRA, 

* Flowers  small,  about  3 lin.  long,  dioecious. 

Leaves  (except  the  nerves  beneath)  glabrous ; inflorescence  and  petals  tomentose, M.  reticulata. 

* * Flowers  conspicuous,  1-2  in.  in  diameter. 

Leaves  coriaceous,  softly  tomentose  beneath  ; flowers  2 in.  in  diameter,  on  short  and  thick 
pedicels, M.  tomentosa. 


Leaves  chartaceous,  minutely  puberulous,  opaque  ; flowers  about  1 inch  in  diamenter,  on  long 

slender  pedicels, M.  vaudae flora. 

ANONA.  , ^ 

* Fruits  areolate. 

Leaves  usually  blunt ; fruits  with  prominent  convex  areoles,  A.  squamosa. 

Leaves  acuminate,  larger  ; areoles  of  the  fruits  not  or  hardly  prominent,  A.  reticulata. 

* * Fruits  muricate. 

Fruits  very  large, A.  muricata. 

MILSUSA.  , o ( . t , 

Tomentose  ; pedicels  2-4  inch  long,  M.  velutina. 

Almost  glabrous  ; pedicels  0 lin.  long,  without  bractlet,  il/.  sdirocarpa. 

Leaves  rusty  pubescent  beneath  ; pedicels  (>  lin.  long,  with  bractlet, M.  lioxburghiana  3 

ALPH0N3EA.  , . , , 

Stalk  of  berry  about  an  inch  long,  A.  rcntricosa. 

Stalk  of  berry  very  short A.  lutca. 

GilOPHEA. 

Leaves  rather  large,  pubescent  beneath  ; flowers  about  an  inch  in  diameter,  O.  Brandisiu 

BJCAGEA. 

All  parts  glabrous,  glossy,  elliptica. 

Note. — 1 = P.  macrophylla,  Hf.  aiul  Th„  not  Bl.,  of  App.  A.;  2 = Bhaeanthus  diuietts  of  App.  A. 
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CA  VI  ABIDE JE. 

Conspectus  of  genera. 

Capparis  — Fruit  berry-like  or  drupaceous.  Leaves  simple.  Corolla  imbricate. 
CrataeVa. — As  former.  Leaves  3-5-foliolate.  Corolla  open  in  bud. 


CAPPARIS. 

All  softer  part  tomentose  while  young ; flowers  corymbose  ; calyx  and  pedicels  densely 


tomentose, C.  grandis. 

CRATAEVA. 

Flowers  corymbose  ; fruits  globose,  . C.  Roxburghii.1 


VIOL  ACE JE. 
Conspectus  of  genera. 

Alsodeia. — Corolla  regular ; staminodes  none. 


ALSODEIA. 

Flowers  in  erect  pubescent  racemes,  A.  longiracemosa. 


BIXINE2E. 

Conspectus  of  genera. 

* Petals  broad,  contorted,  without  a scale  or  basal  appendage.  Anthers  opening  by  pores  or  short  slits. 
Cochlospermum. — Capsule  almost  3-5-valved.  Seeds  pilose  or  lanate. 

Bixa. — Capsule  2-valved.  Seeds  glabrous. 

* * Petals  small,  imbricate,  or  none.  Anthers  short,  opening  by  slits. 

Scolopia. — Flowers  bisexual.  Petals  4-6. 

Flacourtia. — Flowers  usually  dioecious.  Petals  none. 

* * * Flowers  dioecious.  Petals  with  an  adnate  scale  or  basal  appendage. 

Gynocardia. — Sepals  connate.  Stamens  free. 

Hydnocarpus. — Sepals  free. 

Hyp-aria. — Sepals  connate.  Stamens  united  in  a column. 


CQCHLOSPERUM.— Only  species, ,..  ..C.  Gossypium. 

BiXfi.— Only  species, B.  Orellana. 

SCOLOPIA. 

Berries  oblong,  the  size  of  an  olive, S.  Roxburghii. 

FLACOURTIA. 


* Stigma  simple , subulate  ( not  thickened  at  the  ends). 

Berries  as  large  as  a pepper-kernel  ; seeds  smooth,  convex  on  back,  F.  Sumatrana. 

* * Styles  short,  or  nearly  wanting,  thickened  and  truncate  at  apex,  or  more  or  less 


bluntish  2-lobcd. 

f Leaves  acuminate.  Seeds  compressed  and  quite  flat. 

Armed  glabrous  or  nearly  so  ; berries  as  large  as  a cherry,  ,F.  cataphracfa. 

As  former,  but  unarmed,  inermis. 

Branchlets  and  leaves  tawny  pubescent,  unarmed.  (Seeds  unknown), I.  mollis. 

f f Leaves  blunt  or  nearly  so.  Berries  of  the  size  of  a pea  ; seeds  convex  on  the 
back. 

Leaves  coriaceous,  3 — 4 in  long.  Armed,  F.  sapida. 

Unarmed  or  only  with  few  short  axillary  spines ; leaves  membranous,  1-11  in. 

long,  F.  rotundifolia. 

GYNOCARDIA.— Only  species,  odorata. 

HYDNOCARPUS. 

Male  flowers  apparently  solitary  ; petals  glabrous,  E.  castaneus. 

Male  flowers  shortly  racemed  ; petals  pubescent  and  villous-friuged,  II.  heterophyllus. 

RYPARIA.— Only  species,  A.  caesia. 


Note : 1 = C.  religiosa  of  App.  A. 
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P I TTOSP  OREsE. 

Conspectus  of  genera. 

Pittosporum, — Capsule  thick-coriaceous,  opening  loculicidally. 


PITTOSPORUM. 

Young  shoots  rusty  pubescent , ovary  rusty  tomentose ; sepals  narrow,  much  accu- 
minate,  P.  fcrrugineum. 


POLYGA  LEJE. 

Conspectus  of  genera. 

XANTHOPHYliLUM, — Petals  and  stamens  free.  Fruit  globular,  indekiscent. 


XANTHOPHYLLUM. 

Leaves  glossy  on  both  sides  ; calyx  puberulous  ; ovary  glabrous, X flavescens. 

Leaves  somewhat  glaucous  beneath ; panicles  and  calyx  quite  glabrous,  ovary  villous.  X.  virens. 
Leaves  glaucous  beneath;  panicles. calyx  and  ovary  densely  puberulous, X.  glauctm. 


TA  MA  RISC  INEAR. 

Conspectus  of  genera. 

Tamartx. — Petals  and  stamens  free  or  only  at  base  connate.  Seeds  comose. 


TAMARIX. 

Flowers  rose-coloured,  in  dense  short  terminal  spikes,  T.  dioica . 

Flowers  white,  in  loose  slender  terminal  and  lateral  racemes, T.  Gallica. 


IIYP  ERIC JNEJE. 
Conspectus  of  genera. 

Tridesmis. — Capsules  opening  loculicidally.  Petals  with  a scale  above  the  base. 
Cratoxylon. — As  former,  but  petals  naked. 


TRIDESMIS. 

All  parts  glabrous,  

Sepals,  pedicels  and  leaves  beneath  shortly  tomentose, 

CRATOXYLON.  ^ ...... 

* Flowers  in  terminal  panicles.  * 

Leaves  narrowed  and  almost  sagittate  at  base, 

* * Floivers  in  axillary  cymes  or  solitary. 

No  hypogynous  glands,  


. • T.  formosa . 
T.  pruni flora. 


C.  neriifolium, 
..C.  carncum. 


G UTTIFERJE. 

Conspectus  of  genera. 

* Stigma  sessile  or  nearly  so,  peltate  entire  or  lobed.  Eadiclo  of  embryo  large,  filling  the  whole  seed 

cotyledons  very  minute  or  nono. 

Garcinia.— Sepals  and  petals  4 or  5,  decussate. 

Oc'HROCARPUS. — Calyx  in  bud  closed,  afterwards  valvate-2-partod. 

* * Style  elongated  with  a peltate  or  4-partcd  stigma.  Radiclo  of  embryo  very  short,  the  cotylodons 

thick  and  fleshy. 

Cai.ophyllum. — Ovary  with  a single  1-ovuled  cell.  Panicles  trichotomous  or  racemo-liko. 

Mesua. Ovary  with  2-ovuled  cells.  Flowers  solitary. 


GARCINIA. 

Subg.  I.  Garcinia.  Anthers  oblong  or  ovate,  opening  by  longitudinal  slits  or 
pores. 

* Stamens  of  male  flowers  in  4 bundles.  Stigma  radiate-lobed,  smooth  or  almost 
so.  Ovary  4-10 -celled. 

Female  flowers  with  stamens  surrounding  the  ovary ; berries  short-podunclod,  large, 

globose, G.  Mangostancf. 

Female  flowers  without  stamens ; berries  sessile,  small,  tapering  towards  the  large 
stigma,  G.  cornea. 
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Flowers  on  long  pedioels,  nearly  2 inch  in  diameter G.  speciosa. 

**  Stamens  of  male  flowers  in  4 polyandrous  bundles;  stigma  peltate,  discoid  and 
entire,  more  or  less  rough  from  wrinkles  or  radiating  veins.  Ovary  2-ccl/ed. 

Peduncles  rather  long,  bearing  2 or  seldom  a solitary  leaf-like  bract G.  anomala. 

Peduncles  short  or  wanting,  without  bracts,  G.  Merguiensis. 


* * * Anthers  almost  sessile  on  a column  or  4-sided  fleshy  rarely  somewh  at  lobed  mass. 

Stamens  of  female  flowers  united  at  base  in  a complete  or  interrupted  ring. 

Stigmas  tubercled-toothed.  Ovary  4-12-celled. 

O Berries  and  ovary  obsoletely  angular. 

Berry  convex  at  summit,  the  stigma  sessile,  G.  coiva. 

Berry  deeply  depressed  at  top,  the  stigma  on  a nipple-shaped  protuberance  in  the 

depression,  G.  Kydiana 

0 0 Berries  and  ovaries  terete. 

Leaves  acute,  succulent  when  fresh;  flowers  whitish,  pedicelled, G.  succifolia. 

Subg.  II.  Hebradendron.  Anthers  peltate,  opening  by  a circular  slit.  Flowers 
4-merous. 

Leaves  large,  coriaceous  ; flowers  solitary,  pedicelled,  G.  elliptica. 

Subg.  III.  Xanthochymus.  Flowers  usually  5-merous.  Staminal  bundles 
of  the  male  flowers  slender. 

Berries  spherical  or  oblong,  blunt ; pedicels  3-4  lin.  long  ; flowers  almost  closed, G.  dulcis. 

Berries  ovate,  apiculate  ; pedicels  about  an  inch  long  ; flowers  expanded,  ...G.  Xanthochymus.1 
OCHROCARPUS. — Only  species, 0.  Siamensis. 

CALOPHYLLUM. 

* Calyx  4-sepaled,  often  the  2 inner  sepals,  or  all,  petal-like.  Petals  none. 

Racemes  short  and  strong,  few-flowered  , flowers  small,  C.  amoenum. 

Flowers  about  8 lin.  across,  in  peduncled  or  almost  sessile  umbel-like  cymes,.  . . ,C.  spectabile. 

* * Calyx  4 sepaled.  Petals  4 to  8. 

Leaves  at  both  ends  acuminate,  C.  polyanthum. 

Leaves  elliptic,  rounded  or  retuse,  C.  Jnophyllum. 

MESUA 

Leaves  coriaceous,  usually  white  beneath,  nerves  almost  invisible ; petiole  c.  2-3  lin. 

long, 31.  f err  a. 

Leaves  chartaceous,  the  lateral  nerves  remote  and  strongly  prominent ; petiole  about  a line 
long, 31.  nervosa. 


TERNS  TR  OE3IIA  CEJE. 

Conspectus  of  genera. 

* Anthers  basifix.  Fruits  succulent  or  hard,  indehiscent.  Embryo  folded  or  much  curved. 

O Calyx  tube  or  torus  enlarged,  afterwards  embracing  the  fruit  or  adhering  to  it. 

ANNESLEA. — Ovary  half  immersed  in  the  torus.  Fruit  inferior. 

O O Sepals  free,  inferior. 

Ternstroemia.— Petals  united  at  base.  Anthers  glabrous.  Seeds  2-1  in  each  cell,  rather  largo. 

Adinandra. — Seeds  numerous,  small. 

Cleyera. — Petals  free  or  nearly  so.  Anthers  pilose.  Ovules  many. 

Eurya. — Petals  united  at  base.  Anthers  glabrous.  Ovules  many.  Flowers  dioecious,  small. 

* * Anthers  versatile.  Fruit  indehiscent  or  nearly  so,  usually  pulpy  within.  Embryo  straight. 
Saurauja. — Flowers  5-merous,  usually  hermaphrodite.  Sepals  very  imbricate.  Styles  3-5,  free  or  connate  at  base. 

* * * Anthers  versatile.  Fruits  woody,  or  fleshy,  dehiscing  loculicidally  or  indehiscent.  Embryo  straight 

or  curved,  the  cotyledons  large. 

0 Fruits  dry,  dehiscent.  Eadicle  inferior. 

Schima. — Sepals  somewhat  unequal.  Ovules  few,  attached  laterally.  Seeds  flat,  winged  on  the  back. 

0 0 Fruits  fleshy,  indehiscent.  Radicle  inferior. 

Pyrenaria. — Sepals  very  unequal.  Ovules  few,  attached  laterally.  Drupes  globular  or  pyriform.  Seeds  large,  not 
winged, 

OOO  Fruit  dry,  dehiscent.  Radicle  superior, 

Gordonia. — Sepals  very  unequal.  Style  elongate.  Ovules  many,  suspended.  Seeds  winged  abovo. 

Laclacea. — As  former,  but  styles  short,  free  from  the  base  and  spreading,  or  the  stigmas  sessile. 

Camellia. — Sepals  very  unequal.  The  outer  stamens  monadelphous.  Ovules  few,  suspended.  Seeds  large,  not 
winged. 


ANNESLEA-  

Leaves  less  leathery,  bluntish,  nerves  distinct ; peduncles  slender, A.  fragrans. 

Leaves  very  thick,  leathery,  acute,  beneath  obsoletely  nerved,  peduncles  thick,.  .A.  montico/a. 

TERNSTROEMIA.  . 1 

Fruiting  calyx  smooth  ; berries  about  f inch  in  diameter, T.  Japonica. 

Fruiting  calyx  thick  and  wrinkled ; berries  about  1-1 1 inch  in  diameter,  ...  .T.  Pcnangiana. 

APINANDRA.  , , , , ' , 

Young  shoots  and  leaves  beneath,  as  also  the  calyx  and  petals,  silky  pubescent,  ...A.  villosa 3 

EURYA. 

Koto : 1 = Garcinia  Roxburghii  of  App.  A. ; 2 = A.  dasyantha  of  App.  A. 
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0 Leaf-buds  pubescent  or  hirsute  ; Iranchlets  terete. 

Leaves  beneath  puberulous,  acuminate,  very  shortly  petioled,  E.  acuminata .* 

Leaves  membranous,  glabrous  or  nearly  so,  bluutish  caudate,  on  short  but  slender 

petioles, » * . . . E.  serrata. 

0 0 Leaf-buds  quite  smooth ; brunchlets  with  decurrent  lines. 

Quite  glabrous, , E.  Japonica. 

SAURAUJA.  „ 

* Calyx  densely  setose. 

Flowers  large,  on  short  peduncles,  clustered;  leaves  spiny-serrate, S.  armata. 

* * Calyx  glabrous. 

Leaves  beneath  pale,  tawny  or  mealy  puberulous  ; peduncles  long  and  slender,  scaly ; 

styles  5, S.  Punduana. 

Adult  leaves  glabrous  except  the  puberulous  midrib ; peduncles  short,  scaly-puberulous  ; 

styles  3,  seldom  4 <S.  Roxburyhii. 

All  parts  except  the  upper  side  of  the  leaves  covered  by  long  tawny  spreading  hairs  ; peduncles 

short  but  slender,  rustv  hirsute,  S.  macrotricha. 

SCHIMA.  7 

0 Peduncles  very  short , usually  half  the  length  of  the  petioles. 

Leaves  entire,  glabrous  beneath,  S.  Noronliae. 

0 0 Peduncles  long,  often  very  elongate  and  slender , flowers  axillary  and , at  the  same 
time,  racemose  at  the  ends  of  the  branchlets. 

Leaves  crenate  and  entire  on  the  same  tree,  glaucous  beneath, S.  oblata. 

PYRENARIA. 

0 Bracts  large,  leafy. 

Leaves  in  a dried  state  yellowish,  shortly  tomentose  beneath,  P.  diospyricarpa. 

0 0 Bracts  small,  much  shorter  than  the  sepals  and  almost  conform  with  them. 

Leaves  glabrous,  in  a dried  state  yellowish  ; petioles  hardly  2 lin.  long,  . ..  .P.  camelliaeflora. 
Leaves  glabrous,  in  a dried  state  liver-coloured  ; petioles  6 — 8 lin.  long,  P.  serrata. 

CAMELLIA.  ^ o 

0 Stamens  of  inner  roiv  equal  in  number  to  the  petals  and  free. 

All  parts  quite  glabrous  ; leaves  coriaceous  ; flowers  large, C.  Japonica. 

0 0 Stamens  of  inner  row  twice  as  many  as  petals  and  free. 

Young  parts  and  midrib  of  the  membranous  leaves  pilose  ; flowers  nodding,  on  scaly  a line 

long  pedicels  ; filaments  villous, C.  caudataf 

All  parts  glabrous ; leaves  coriaceous ; pedicels  not  scaly  and  longer ; filaments  gla- 
brous,   C.  Then. 


DIP  TERO  CARP  EJE. 

Conspectus  of  genera. 

* Ovary  inferior  or  nearly  so,  or  with  a broad  base  adnate  to  the  calyx-tube  ; nuts  for  i to  £ of  their 

length  adnate  to  the  enlarged  calyx  tube, 

Anisoptera. — Stamens  many,  the  connectivum  terminating  in  a long  bristle  ; 2 of  tlio  5 calyx-lobes  enlarged  into 
long  wings. 

Synaptea. — Stamens  15-18,  connectivum  terminated  by  a minute  acute  gland ; 2 of  the  5 calyx-lobes  enlarging  into 
long  wings. 

* * Ovary  superior ; nuts  free,  either  enclosed  in  the  enlarged  calyx-tube,  or  the  latter  almost  not 

changed. 

O Calyx-tube  in  fruit  very  enlarged,  completely  enclosing  the  nut. 

Dipterocarpus. — Two  of  the  calyx-lobes  enlarging  into  long  wings. 

0 0 Calyx-tube  in  fruit  not  or  very  little  enlarged,  the  nuts  either  quite  exposed,  or  closely  embrac- 
ed by  the  enlarged  wing-like  calyx-lobes. 

X Calyx-lobes  valvate  in  the  bud. 

Parashorea. — Stamens  12-15  ; connectivum  mucronulato ; calyx-lobes  5 ; all  nearly  equally  enlarging  into  wings. 
XX  Calyx-lobes  imbricated  in  the  bud,  and  often  twisted, 
f The  3 outer  calyx-lobes  longer  than  the  2 inner  ones. 

Shorea. — Corolla-lobes  spreading.  Stamens  35  to  50  or  more  ; anther-cells  blunt;  connectivum  terminating  in  a 
bristle  or  penicillate  sharp  point. 

Pentacme. — Corolla-lobes  forming  a hemispherical  closed  cup  round  the  ovary.  Stamens  15,  author-cells  2, 
cleft  at  top,  diverging  from  the  subulate-pointed  connectivum. 

f f The  2 outer  calyx-lobes  in  fruit  wing-liko  enlarged,  the  3 inner  ones  small. 

Hopea. — Stamens  15  ; anthcr.cells  entire  at  top,  adnate  to  the  more  or  less  prolonged  conneotivuin. 

f f f All  the  5 calyx-lobes  in  fruit  equally  enlarged,  but  not  lougor  than  tho  nut  itsolf. 
Vatica. — Stamens  15  ; capsules  by  abortion  1-,  raroly  2-scedcd. 


ANISOPTERA* 

Subg.  I.  Synaptea.  Stamens  only  15-18,  tlio  connectivum  terminated  by  an  acuto  gland  ; 
style  filiform ; nuts  only  to  about  | of  their  length  adnate  to  tbo  calyx. 

Note : 1 = E.  Chinensis  of  App.  A.  2 = C.  assimilis  of  App.  A. 
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Young  shoots  covered  by  a mealy  or  scurvy  tomentum, A.  odorata. 

Subg.  II.  Anisoptera.  Stamens  numerous,  the  connectivum  produced  in  a bristle  ; style 
thick  and  ovoid  ; nuts  inferior  or  nearly  so. 

Quite  glabrous,  A.  glabra. 

OIPTEROCARPUS. 

* Calyx-tube  of  fruit  more  or  less  globose  or  turbinate,  without  any  ribs  or  longitudinal 
wings  on  its  belly. 

O Calyx-tube  in  fruit  toicards  the  top  produced  into  5 compressed  knobs  each 


situated  between  2 lobes. 

Leaves  glabrous,  or  puberulous  beneath,  , .D.  tuber culatus. 

0 0 Calyx-tube  in  fruit  perfectly  terete. 

X Leaves  glabrous  and  glossy. 

Stipules  velvety  ; calyx  in  fruit  smooth  and  more  or  less  pruinous,  D.  laevis. 

Stipules  glabrous,  calyx  in  fruit  sprinkled  with  minute  stellate  hairs,  D.  Hasseltii. 

x x Leaves  beneath  or  on  both  sides  variously  hairy. 

Leaves  acuminate,  beneath  together  with  the  petioles  pubescent,  D.  turbinatus. 

Leaves  blunt,  hirsute  ; all  softer  parts  greyish  pubescent, D.  obtusifolius. 

Leaves  acuminate,  often  very  large  ; petioles,  young  branchlets  and  the  long  stipules  strigose 
from  short  tawny  brush-like  clustered  hairs,  D.  pilosus. 


* * Calyx-tube  in  fruit  marked  with  5 ribs  or  with  as  many  longitudinal  wings. 

0 Wings  along  the  belly  of  fruiting  calyx  broad. 

Calyx  greyish  tomentose,  when  in  fruit  sparingly  stellate,  puberulous ; petioles 

long,  . . . . D.  alatus. 

Calyx  pruinous,  quite  glabrous  ; petioles  only  half  an  inch  long, ,D.  Griffithii.1 

0 0 Wings  along  the  belly  of  fruiting  calyx  very  narrow  or  reduced  to  ribs, 

X Leaves  blunt. 

All  softer  parts  greyish-villous,  , . . . ,D.  incanus. 

X X Leaves  acuminate. 

Branchlets  tomentose,  fruiting  calyx-tube  narrowly  5-winged  and  sparingly  hairy,  D.  costatus.2 


PARASHOREA. 

Nut  ovoid,  velvety,  P.  stellata. 

SHOREA. 

X Lnflorescence  tomentose  or  velvety. 

Leaves  oblong  to  elliptical  ; the  shorter  calyx-lobes  acuminate,  . S.  obtusa. 

Leaves  broadly  oval  ; all  calyx-lobes  blunt,  , . , S.  robusta. 

X Lnflorescence  quite  glabrous. 

Calyx  quite  glabrous,  S.  floribunda. 

PENTACIKIE.— Only  species,  P.  Siamensis. 

HOPEA. 

X Connectivum  terminated  by  a short  point. 

Calyx  greyish  tomentose  ; leaves  bluntish  acuminate, II.  odorata. 

Leaves  oblong,  blunt,  H.  Scaphula. 

X X Connectivum  terminated  by  a bristle  exceeding  the  anther-cells. 

Calyx  greyish  tomentose  ; flowers  somewhat  larger,. H.  gratissima. 

Calyx  glabrous,  flowers  very  small, II.  Griffithii. 

VATIC  A.  Only  species, V.  lanceaefolia. 


MALVACEAE. 

Conspectus  of  genera. 

* Staminal  column  bearing  filaments  up  to  the  summit.  Stylo  branches  as  many  as  carpels  or  cells. 

Mature  carpels  separating  more  or  less  readily  from  the  axis. 

KyDIA. — Bracteoles  4-6.  Carpels  in  a single  row,  2-3,  united  in  a capsule,  opening  loculicidally. 

* * Staminal  column  truncate  or  5-toothed  at  the  summit,  bearing  the  anthers  or  filaments  on  the 

outside,  rarely  also  at  the  snmrnit.  Style-branches  as  many  as  ovary-cells.  Carpels  united  in 
a several-celled  loculicidal  or  indehiscent  capsule. 

O Style  branched  at  the  summit,  the  branches  spreading  or  the  stigmas  radiating.  Seeds  usually 
reniform. 

1.  Dipterocarpus  insignis  of  App.  A.  2.  D.  gonopterus  of  App.  A.  is  merged  in  D.  costatus. 
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IIiBlSCUS. — Bract, poles  5 or  more,  free  or  connate,  sometimes  vory  deciduous  , tooth-like  or  wanting 

00  Stylo  clavato  at  tho  summit,  entire  or  somewhat  divided  in  short  erect  branches.  Seeds 
obovoid  or  angled. 

Tiiespesia. — Bracteolos  3 to  5,  narrow  and  usually  small.  Calyx  truncate,  seldom  5-cleft. 

Gossypium. — Bracteolos  3,  broadly  cordate.  Calyx  truncate  or  shortly  toothed. 

* * * Staminal  column  divided  at  the  summit,  or  rarely  down  to  the  base,  into  numerous  filaments 
or  5 to  8 branches  bearing  2 or  more  anthers,  or  rarely  entire  nearly  to  tho  top.  Anthers  either 
free  and  reniform,  or  aduate  and  variously  shaped.  Style  entire  or  with  very  short  stigmatic 
lobes  of  the  number  of  ovary-cells.  Carpels  united  in  a loculicidal  or  indehiscent  capsule. 

0 Leaves  digitate.  Bracteoles  distinct  or  none. 

X Staminal  column  divided  towards  the  summit  into  numerous  filaments. 

Bombax. — Calyx  truncate  or  irregularly  3 to  5-lobed.  Capsule  5-valved,  densely  woolly  inside. 

XX  Staminal  column  5-cleft  or  5-toothed,  with  2 to  3 anther-bearing  branches. 

Eriodendron. — Calyx  and  capsule  as  in  Bombax.  Staminal  column  not  annular. 

00  Leaves  simple,  entire,  beneath  metallic  lepidote  in  the  same  way  as  inflorescence. 

Durio. — Calyx  campanulate.  Staminal  column  divided  into  numerous  filaments  collected  in  4 to  5 bundles 
anther-bearing  on  the  capitate  summit. 


KYDIA,— Only  species,  K.  calycina. 

HIBISCUS. 

0 Seeds  glabrous. 

Leaves  undivided,  entire  or  crenulate, H.  tiliaceus. 

00  Seeds  woolly. 

All  parts  tawny-setose;  leaves  entire,  tawny  tomentose ; involucre-leaflets  10,  hir- 
sute,  II.  madrophyllus.1 

THESPESIA. 

All  younger  parts  and  unripe  capsules  with  rusty  coloured  scales  ; leaves  glabrous,  Th.  populnea. 

BOMBAX. 

Branches  spiny-armed  ; leaflets  on  10-12  lin.  long  petiolules ; staminal  phalanges  consisting 

of  15-20  strong  filaments,  B.  Maldbarica. 

Branches  unarmed  ? ; leaflets  decurrent  on  the  2-3  lin.  long  petiolule  ; staminal  phalanges 
consisting  of  50  and  more  filiform  filaments, B.  insignis. 

ERIODENDRON.— Only  species, E.  orientals. 

DURIO.— Only  species, D.  zibethinus. 


S TER  CJJLIA  CE2E. 

Conspectus  of  genera. 

* Flowers  unisexual  or  polygamous.  Calyx  usually  coloured.  No  petals.  Anthers  5-15,  sessile.  Mature 

carpels  distinct,  sessile  or  stalked. 

O Anthers  irregularly  clustered  Seeds  with  albumen. 

Sterculia. — Ovules  2 or  more  in  each  cell.  Carpels  follicular  or  opening  along  tho  inner  edge. 

00  Anthers  5,  in  a ring.  No  albumen. 

Heritiera. — Ovules  solitary.  Carpels  more  or  less  bony  or  coriaceous,  indehiscent. 

* # Flowers  hermaphrodite.  Petals  5,  deciduous.  Anthers  5-15,  sessile  or  on  short  filaments  alternating 

by  1 to  3 with  the  5 teeth  of  the  column  or  with  as  many  linear  or  ligulate  staminodes. 
Pterospermum. — Anthers  on  filaments,  the  cells  parallel.  Fruit  woody  or  nearly  so,  terete  or  5-angular,  5- 
valved.  Seeds  winged. 

* * * Flowers  hermaphrodite.  Petals  deciduous.  Anthers  indefinite,  on  filaments,  in  several  rows  on 

the  outside  of  the  column  from  the  middle  to  the  top.  Staminodes  none. 

Eriolaena. — Fruit  almost  woody,  5-valved. 

* * * * Flowers  hermaphrodite.  Petals  niarcescent,  flat.  Stamens  5,  shortly  united  at  the  base  or  seldom 

forming  a column.  Staminodes  none,  or  rarely  teeth-like. 

Melochia. — Calyx  bell-shaped  or  inflated-globular-.  Staminodes  nono  or  broadly  teeth-like-  Ovary  5-cellod,  the 
cells  2-ovulcd. 

* # # # # Flowers  hermaphrodite.  Petals  with  a short,  broad,  very  concave  baso  and  a sessile  or 

clawed  lamina.  Anthers  5-15,  seldom  more  and  definite,  sessile  or  on  filaments,  by  1 to  6 
opposite  to  the  petals  and  inserted  between  the  teeth-or  lubo-liko  staminodes  of  tho  staminal 
cup. 

0 Anthers  by  2 or  more  between  the  staminodes. 

Guazuma. — Petals  at  the  base  clawed  and  cucullatc-inflexed,  the  linear  lamina  deeply  2-cleft.  Stamens  by  2 or  3 
between  the  staminodes.  Fruits  globular,  muricate. 

Leptonychia  —Petals  very  short,  concave.  Anthers  on  elongate  filaments,  by  2 between  the  short  staminodes, 
augmented  on  the  back  by  short  bristle-like  staminodes.  Capsules  not  muricate. 

00  Anthers  solitary  between  tho  staminodes. 

Buettneria. — Petals  cucullate  at  tho  clawed  baso,  iufloxcd  and  at  the  summit  adnato  to  tho  staminal  cup,  on  tho 
back  nacked  or  glandular. 


STERCULIA. 

* Seeds  without  icings,  2 or  more  along  the  suture  of  the  coriaceous  carpels,  never  inserted 
at  the  base. 

0 Leaves  digitate. 

1 = H.  vulpinus  of  App.  A. 
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Leaves  glabrous  ; calyx  rather  large,  the  purple  lobes  spreading, .S.foetida. 

Leaves  eanescent  tomentose  beneath  ; calyx  small,  the  lobes  connivent,  short,  . . S.  versicolor. 

00  Leaves  palmately  lobed  or  cut.  Deciduous  lofty  trees. 

Carpels  densely  covered  by  stiff  fragile  pungent  hairs  ; flowers  small,  .......  S.  urens. 

Carpels  shortly  tomentose  with  stellate  hairs, S.  villosa. 

Carpels  densely  covered  with  stiff  pungent  hairs,  glabrescent  ; flowers  nearly  § inch  in 
diameter, S.  ornata. 

000  Leaves  all  entire.  Small  evergreen  trees. 

Leaves  quite  glabrous ; calyx  shortly  tubular,  the  lobes  of  the  length  of  the  tube,  little 
spreading,  S.  longifolia. 

Leaves  tomentose  ; calyx-lobes  free  and  spreading ; flowers  long-pedicelled,  . .S.  angustifolia. 

Leaves  minutely  stellate-puberulous  beneath;  calyx-lobes  short  and  connivent,  flowers  shortly 
pedicelled,  * S.  parviflora. 

* * Calyx  tubular.  Seeds  without  wings.  Carpels  chartaceous  and  almost  leaf-like 
expanded , bearing  one  or  two  seeds  along  the  marginal  sutures  from  almost  \ of 


their  length. 

Leaves  more  or  less  lobed,  occasionally  entire  ; calyx  about  8 to  9 lin.  long, S.  colorata. 

Leaves  more  lobed  and  larger  than  in  former  ; calyx  about  1-lj  inch  long, S.fulgens. 


* * * Calyx  more  or  less  bell-shaped.  Seeds  without  wings,  solitary,  laterally  adnate  to 

the  base  of  the  boat-shaped  chartaceous  or  membranous  follicles. 

O Follicles  produced  below  at  about  their  middle  into  an  additional  bluntish  sack- 
like lobe. 

Leaves  more  or  less  tomentose  or  puberulous  beneath  ; calyx  bell-shaped,  green,  S.  campanulata. 

00  Follicles  not  produced  into  a sack-like  lobe. 

Leaves  coriaceous,  glabrous,  glossy  ; calyx  almost  rotate,  yellowish, S.  scaphigera. 

* * * * Seeds  numerous,  enclosed  in  a woody  large  follicle,  winged  along  their  upper  end. 

Leaves  entire,  glabrous,  5-nerved  at  the  base,  follicle  as  large  as  a fist, S.  alata. 

HERITIERA. 

0 Carpels  glossy,  or  at  least  smooth,  brown  ; leaves  shortly  petioled. 

Leaves  at  base  usually  cordate  or  rounded  ; carpels  obliquely  ovate,  with  a sharp  keel  pointed 

at  the  top,  77.  littoralis. 

Leaves  usually  attenuate  at  the  base  ; carpels  obliquely  depressed  and  rounded,  the  keel  at 

the  summit  broad  and  almost  wing-like,  II.  minor. 

00  Carpels  woody,  rough , covered  with  little  corky  tubercles , grey  ; leaves  on  very  long 
petioles. 

Carpels  obliquely  oblong,  keel  indistinct,  at  the  summit  produced  in  a long  narrow  wing- 
like appendage, 27.  macrophylla. 

PTEROSPERMUM. 

0 Leaves  large,  lanceolate,  semisagittate  at  base ; stipules  pinnatifid  ; flowers  4 in. 
long  ; capsules  almost  terete 

Bracteoles  large,  forming  an  involucre,  divided  into  several  many-cleft  and  jagged 

lobes, P.  semisagittatum. 

00  Leaves  large,  broadly  oblong , pelt  ate  or  cordate  at  base,  while  young  usually  palmate- 
ly lobed ; stipules  1 or  2 cleft  (or  entire ) ; capsules  5-angled.  Flowers  4 to  5 in.  long. 

Style  towards  the  base  villous  ; bracteoles  pinatifid,  P.  acerifolium. 

Style  glabrous ; bracteoles  oblong-lanceolate,  entire, P.  accroides, 

000  Leaves  usually  small,  entire  or  shortly  lobed  towards  the  apex ; stipules  small, 
entire  or  2-3  cleft ; flowers  not  exceeding  2 in.  in  length  ; capsules  terete 
or  nearly  so. 

y.  Flowers  on  pedicels  longer  than  the  petioles.  Leaves  entire,  acuminate. 

Leaves  usually  tawny  or  rusty  tomentose  beneath  ; stipules  and  bracteoles  linear-lanceolate, 

with  a cucullate  appendage  ; capsules  obsoletely  5-angled, P.  cinnamomeum .* 

Leaves  usually  greyish  tomentose  beneath ; stipules  and  bracteoles  2-to  3-rarely  5-cleft. 

capsules  terete,  usually  acuminate,  P.  lanceaefolium. 

yy.  Leaves  usually  angular  towards  the  apex.  Flowers  on  short  pedicels  of  the 
length  of  the  petioles  or  seldom  somewhat  longer. 

Stipules  and  bracteoles  entire,  lanceolate  ; terete,  usually  obtuse, P.  Blumeanum ,* 

1 = Pterospermum  fuscum  of  App.  A. ; 2 = Pterosp.  suberosuin  of  App.  A. 
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ERIOLAENA.— Only  species,  ...... E.  Candollei. 

MELOCHIA. 

All  softer  parts  tomontose  ; flowers  rose-coloured  or  white,  M.  Indica. 

GUAZUMA.— Only  species, ........  G.  tomentosa. 

LEPTONYCHIA.— Only  species,  L.  heteroclita. 


TILIACE2E. 

Conspectus  of  genera. 

* Petals  glabrous  or  rarely  puberulous  outside  at  the  base,  entire  or  rarely  emarginate. 

O Sepals  uuited  in  a bell-shaped  3-  to  5-cleft  calyx.  Anthers  short,  usually  globular  or  didymous. 

X The  5 inner  stamens  reduced  to  staminodes. 

Brownlowia. — Carpels  distinct,  globular,  2-valved. 

Pentace. — Fruit  indehiscent,  one-seeded,  5-winged. 

XX  AH  stamens  fertile  and  anther-bearing. 

Berrya. — Capsule  3-valved,  6-winged.  Styles  1-3,  filiform. 

00  Sepals  distinct.  Petals  hollowed  at  base,  inserted  round  a more  or  less  raised  torus,  bearing 
the  stamens  at  the  summit.  Anthers  short. 

Grewia. — Fruit  indehiscent,  globular,  obovoid  or  lobed. 

# # Petals  none  or  sepal-like,  very  seldom  petal-like  and  much  cut  or  jagged,  usually  pubescent. 

O Anthers  linear,  dehiscent  at  summit.  Staminal  disk  flat  or  cushion-like,  the  petals  inserted 
immediately  round  the  stamens. 

Echinocarpus. — Sepals  4,  imbricate  in  2 rows.  Petals  4,  cut.  Disk  thick  and  broad.  Fruit  echinate,  bristly  or 
velvety,  usually  4-valved. 

00  Anthers  linear,  dehiscing  at  top.  Petals  inserted  round  the  base  of  the  raised  glandular  disk 
bearing  the  stamens  at  the  top. 

Elaeocarpus. — Sepals  4 or  5.  Petals  induplicate-valvate,  cut  or  seldom  entire.  Drupes  indehiscent. 


BROWNLOWIA. 

Leaves  peltate,  oblong  or  rotundate,  B.  peltata. 

Leaves  not  peltate. 

Leaves  cordate  oblong B.  elata. 

Leaves  lanceolate, . B.  lanceolata. 


PENTACE.— Only  species, P.  Birmanica. 

BERRYA.— Only  species, B.  mollis. 

GREWIA  — 

* Stigma  shortly  toothed.  Flourrs  forming  terminal  panicles,  involucred  while  in  hud. 
Leaves  more  or  less  crenate-serrate,  thin  chartaceous,  glabrous  or  puberulous  beneath  ; ovary 

and  torus  glabrous, G.  Microcos. 

Leaves  entire,  almost  coriaceous,  glabrous  ; ovary  and  torus  velvety  tomentose,  G.  caloplujlla. 

* * Stigma  dilated  and  fringed,  radiating.  Flowers  in  axillary  cymes. 

X Leaves  o-nerved  at  base,  seldom  with  an  additional  lateral  nerve. 

Cymes  sprinkled  with  stiff  hairs,  glabrescent ; sepals  velvety  ; leaves  glabrous,  or  sprinkled 
with  simple  short  hair,  rarely  puberulous  beueath,.  G.  laevigata. 

XX  Leaves  5-7 -nerved  at  base,  but  the  upper  ones  often  only  3 -nerved,  or 
3-  and  5 -nerved. 

Leaves  obliquely  lanceolate,  greyish  tomentose  beneath,  especially  while  young ; peduncles 

slender,  much  longer  than  petioles, G.  elastica. 

Leaves  broadly  obovate  or  almost  rotundate,  sprinkled  on  both  sides  with  stellate  hairs,  or 
pubescent  beneath  ; peduncles  as  iu  former,  G.  Asiatica. 


ECHINOCARPUS. 

Leaves  entire,  glabrous  ; prickles  on  the  fruit  thick,  usually  thickened  at  base,  . . ,.E.  Sigun. 
Leaves  crenate-serrate  or  toothed,  whilo  young  puberulous  beneath  ; the  prickles  of  fruit  all 
thin  and  subulate, E.  sterculiaccus. 


ELAEOCARPUS. 

* Anthers  cuspidate  or  bristled.  Flowers  comparatively  large. 

O Petals  entire,  or  with  a few  short  teeth  at  apex,  usually  silk-hairy  ; an  thers  silk- 
hairy. 

Glabrous;  inflorescences  silvery  pubescent, E.  Griffith  ii. 

00  Petals  2-3-cleft,  jagged  and  fringed ; anthers  minutely  puberulous  or  glabrous. 
X Ilacemes  glabrous. 
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Pedicels  supported  by  leaf-like  large  bracteoles  ; putamen  tubercled-pitted,  . . . . E.  bractealus. 


Bracteoles  minute,  fugaceous;  putamen  ? E.  simplex. 

Bracteoles  deciduous  ; putamen  armed  with  reflexed  woody  thorns E.  grandiflorus. 

X x Racemes  pubcrulous  or  tomentose.  Putamen  wrinkled. 

Leaves  1|-1  ft.  long;  drupes  puberulous,  the  putamen  somewhat  compressed,  E.  grandifolius. 
Leaves  g-1  ft.  long  ; drupes  glabrous,  the  putamen  terete, E.  rtigosus. 


* * Anthers  blunt , or  the  longer  valve  sharply  produced  ; flowers  small ; petals  glabrous. 
0 Leaves  glabrous , or  puberulous  along  the  nerves  beneath. 

X Putamen  smooth  and  usually  slightly  rimose  or  obsoletely  wrinkled.  Calyx 
and  pedicels  glabrous. 

Petioles  long,  thickened  at  summit, , E.  floribundus. 

Petioles  6hort,  not  thickened,  E.  hygrophilus.1 

XX  Putamen  wrinkled  or  tubercled.  Calyx  and  pedicels  puberulous. 

Leaves  and  the  short  not  thickened  petioles  glabrous  ; style  long  exserted,  the  longer  anther- 
cell acute, E.  Ganitrus. 

Leaves  along  the  nerves  beneath  and  the  not  thickened  petioles  densely  puberulous  ; style 

short;  anther-cells  equal,  blunt, E.  lacunosus. 

Leaves  and  the  long  at  end  thickened  petioles  glabrous,  E.  robustus. 

00  Leaves  at  least  beneath  puberulous  or  pubescent ; putamen  pitted  and 
tubercled  or  wrinkled. 

Leaves  4 to  6 in.  long  on  both  sides  pubescent,  on  longer  or  shorter  slender  at  both  ends 


thickened  petioles, E.  stipularis. 

Leaves  beneath  only  and  petioles  densely  pubescent, . ,,E.  Wallichii. 


LINE2E. 

Conspectus  of  genera. 

Erythroxylon. — Stamens  twice  as  many  as  petals,  the  latter  furnished  with  a double  scale  inside.  Drupes  inde- 
hiscent. 


ERYTHROXYLON. 

* Styles  free  from  the  base. 

Leaves  oblong-lanceolate,  shortly  acuminate  ; pedicels  about  § inch  long,  . ,E.  Kunthianum. 

* * Styles  united  for  half  their  length. 

Leaves  obovate  or  oblong,  blunt ; pedicels  usually  3 lin.  long,  rarely  longer,  . .E.  monogynum. 
Leaves  broadly  obovate  or  oblong,  refuse,  pedicels  short, E.  cuneatum. 


■MA  LPIGHIA  CE2E. 

Conspectus  of  genera. 

Hiptage. — Styles  1,  rarely  2.  Gland  single  and  adnate  to  calyx  and  pedicel.  Carpels  3-winged. 


HIPTAGE. 

A tree,  the  young  shoots  and  calices  whitish-woolly,  II.  candicans.3 


GERA  NIA  CE2E. 

Conspectus  of  genera. 

Averrhoa. — Flowers  regular.  No  glands.  Stamens  10,  5 of  them  usually  without  anthers.  Berry  indehiscent. 
Leaves  pinnate. 


AVERRHOA. 

Fruit  sharply  angled  ; seeds  with  an  arillus,  A.  Carambola. 

Fruit  obsoletely  angled  ; seeds  without  arillus,  A.  Bilimbi. 


Note  : 1 s=  E.  photinicefolius  of  App.  A. ; 2 = H.  arborea  of  App.  A. 
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RVTACEJE. 

Conspectus  of  genera. 

* Ovary  dcoply  2-5-lobed.  Fruits  carpellar  or  3-4-coccons. 

Evodta. Loaves  opposite  or  noarly  so.  Petals  4-5,  valvate.  Stamens  as  many.  Cocci  dehiscent.  Unarmed  trees. 

Zantiioxylon. — Loaves  all  alternate.  Petals  3-5,  seldom  none.  Stamens  3-5.  Cocci  1-5,  almost  globular,  usually 
2-valvod.  Usually  armed. 

*#  Ovary  not  or  almost  not  lobed.  Fruit  coriaceous,  drupaceous  or  a berry  indehiscent. 

()  Seeds  with  albumen. 

Acronyciiia. — Petals  4.  Stamens  8.  Leaves  1-foliolate. 

00  Seeds  without  albumen. 

54  Cells  with  1 or  2 ovules. 

f Style  very  short,  not  jointed  at  base,  persistent. 

Glycosmis. — Calyx  5-parted.  Stamens  10,  free.  Leaves  simple  or  compound. 

ff  Style  jointed  at  base,  caducous. 

§ Leaves  3-foliolate  or  pinnate. 

Micromelum. — Calyx  5-lobed  or  entire.  Petals  valvate.  Stamens  10.  Ovules  by  pairs  in  each  cell,  superposed. 
Unarmed.  Leaves  pinnate.  Corymbs  terminal. 

Limonia. — Calyx  4-5-lobed  or-parted.  Petals  valvate.  Stamens  8-10.  Spiny.  Leaves  pinnate  or  3-foliolate. 
Murraya. — Calyx  5-cleft  or-parted.  Petals  imbricate.  Stamens  10,  the  filaments  linear-subulate.  Unarmed. 
Cymes  terminal. 

Clausena. — Calyx  4-5-lobed  or-parted.  Petals  imbricate.  Stamens  8-10,  the  filaments  dilated  below.  Unarmed. 
Panicles  or  racemes. 

§§  Leaves  1-foliolate. 

Atalantia. — Calyx  2-5-lobed,  entire  or  irregularly  cleft.  Stamens  8-10,  free  or  united.  Torus  oup-shaped  or 
simply  raised.  Berry  terete  pulpy. 

Gonocitrus. — Calyx  minute.  Berry  angular,  not  pulpy. 

54  X Cells  with  numerous  ovules, 
f Leaves  1-foliolate.  Rind  of  berry  coriaceous. 

Citrus. — Stamens  20-60,  rarely  only  4-5,  often  connate.  Ovary  many-celled. 

ft  Leaves  compound.  Rind  of  berry  woody. 

Feronia. — Leaves  pinnate.  Stamens  10-12.  Ovary  imperfectly  5-6-celled. 

Aegle. — Leaves  3-foliolate.  Stamens  30-60.  Ovary  8-  or  more-celled. 


EVODIA, 

Panicles  corymbose,  longer  than  the  petioles.  Branchlets  terete,  thick.  Leaflets 


petioluled,  E.  triphylla. 

ZANTHOXYLON.— Only  tree, Z.  Budrunga. 

ACRONYCHIA.— Only  species,  A.  pedunculata. 

GLYCOSMIS. 

Leaflets  entire  ; panicles  cyme-like  and  short  ; branches  grey, G.  citrifolia. 

MICROMELUM. 


Petals  2\  liu.  long;  ovary  slightly  adpressed-pubescent ; young  berries  glabrous,  M.  pubescens. 


LIMONIA. 

Armed.  Leaflets  opposite.  Inflorescence  puberulous,  L.  acidmima. 

MURRAYA. 

Leaflets  3-8  ; petals  nearly  ^ an  inch  long, M.  exotica. 

Leaflets  10-20  ; petals  about  2 liu.  long, M.  Koenigii. 

CLAUSENA. 

Panicles  terminal.  Ovary  hirsute.  Young  berries  densely  tomentose  with  clustered  short- 
hairs,  C.  Wampi. 

GONOCITRUS 

Filaments  free.  Torus  1-1^  inch  long,  straight ; calyx  glabrous,  the  lobes  triangular;  pedi- 
cels very  short,  glabrous, G.  angulatm.' 

ATALANTIA. 

Filaments  united  in  a tube  ; leaves  emarginate, A.  monophylla. 

CITRUS. 

X Young  shoots  and  nerves  of  leaves  beneath  pubescent  or  puberulous. 

Flowers  large, C.  decumana. 

X x A ll  parts  glabrous. 

Style  very  short ; flowers  small ; stamens  4-5,  free,  petioles  leaf-like  and  almost  as  long 

and  broad  as  the  lamina, C.  Hystrix. 

Style  as  long  as  the  ovary  or  longer. 

||  Petals  8-10  liu.  long. 

Leaves  acuminate  or  acute  ; berries  globular,  without  a knob  ; filaments  cohering  by  3 or 

4, C.  Aurantium. 

Leaves  blunt  or  nearly  so  ; berries  oblong,  seldom  globular,  with  a knob,  the  rind  usually 
thick  ; filaments  free  or  polyadelphous,  G.  Medica. 

||||  Petals  4 tin.  long  ; calyx  small. 

Nolo:  1 = Atalantia  longispina  of  App.  A. 
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Berries  globular,  sweet  or  acid,  the  rind  usually  thin,  C.  nobilis. 

FERONIA.— Only  species,  F.  elephantnm. 

AEGLE.-Only  species,. A.  Marmelos. 


SI  MAR  UBACE2E. 

Conspectus  of  genera. 

* Ovary  deeply  divided,  the  carpels  or  lobes  entirely  distinct  or  connected  by  the  styles  or  stigmas. 
X Stamens  double  the  number  of  petals,  or  rarely  indefinite. 

Samadera. — Calyx  3-5-parted,  glandular  at  base.  Disk  large.  Stamens  8-10.  Leaves  simple. 

Ailanthus. — Calyx  5-cleft.  Disk  10-lobed.  Leaves  pinnate. 

XX  Stamens  as  many  as  petals. 

Piceasma. — Disk  thick.  Stamens  pilose.  Styles  connate.  Leaves  pinnate. 

**  Ovary  entire  or  nearly  so,  2-5-celled. 

Harrisonia. — Calyx  4- 5-cleft.  Stamens  8-10.  Ovary  4-5-celled.  Leaves  1-3-folioIate  or  piunate. 

Balanites. — Sepals  5.  Stamens  10.  Ovary  5-celled.  Leaves  2-foliolate. 


SAMADERA.— Only  species, 
AILANTHUS,— Only  species, , 
PICRASMA- Only  species, . 
HARRISONIA.— Only  species, 
BALANITES.— Only  species, . 


S.  Indica. 

A.  Malabar  tens.1 
. . . ,P.  Javanica. 
..  .II.  Bennettii. 
. . B.  Roxburghii. 


OCHNACEJE. 

Conspectus  of  genera. 

Ochna. — Stamens  indefinite,  ovary-cells  1-ovuled.  No  albumen.  Inflorescences  lateral. 
Gompbia. — As  former,  but  stamens  10  ; panicle  terminal. 


OCHNA. 

X Styles  free  at  the  summit. 

Fruiting  sepals  erect-connivent, 0.  Andamanica. 

X X Styles  united  along  their  whole  length. 

Petals  usually  7 to  8 ; filaments  almost  4 times  shorter  than  the  anthers ; fruiting  sepals 

erect-connivent, O.  squarrosa.* 

Petals  5,  filaments  as  long  or  longer  than  the  anthers  ; fruiting  sepals  reflexed,.  .0.  Wallichii. 

GOMPHIA.— Only  species,  G.Simatrana. 


BURSERACE/E. 

Conspectus  of  genera. 

Garuga. — Calyx  5-lobed,  the  thin  disk  lining  the  calyx-tube  ; stamens  on  the  margin  of  the  disk. 

Bursera. — Calyx  small,  4-6-parted.  Stamens  8-12,  inserted  at  the  base  of  the  annular  disk. 

Canarium. — Calyx  3-rarely  2-5-cleft.  Disk  annular,  very  thick  and  fleshy.  Stamens  6-10,  inserted  below  the  disk 
or  round  its  border. 


GARUGA.— Only  species, O.  pinnata. 

BURSERA.— Only  species, B.  serrata. 

CANARIUM. 

X Stipules  subulate,  entire , very  deciduous. 

Leaflets  serrulate;  disk-glands  smooth,  free,  cohering  by  pairs, C.  euphyllum. 

Leaflets  entire  ; disk-lobes  hairy,  united  in  a cup, , C.  Bengalense. 

X x Stipules  ‘1-cleft  and  pcctinately  cut,  persistent C.  coccinco-bradeatum. 


MELIACEJE. 

Conspectus  of  genera. 

* Stamens  united  in  a tube.  Ovules  2 in  each  cell.  Seeds  not  winged,  albuminons. 

Media. — Calyx  5-6-parted.  Petals  free,  elongate.  Disk  annular.  Drupes  containing  a single  1-5-cclled  bony 
putamen. 


Note  : 1 = A.  excelsus  of  App.  A. } 2 = 0.  lucida  of  App.  A. 
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Cii’adessa. — Calyx  5-toothed.  Petals  froo,  short.  Disk  cup  shaped.  Drupes  with  5 cartilaginous  pyrenes. 

##  Stamens  united  in  a tube.  Ovules  1 or  2,  rarely  more  iu  each  coll.  Seeds  not  winged,  without 
albumen. 

Y Disk  free,  tubular  or  cylindrical.  Style  usually  elongate. 

Dysoxylon. — Calyx  small,  4-0r  5-toothed,  opened  while  still  in  bud.  Petals  valvato,  free.  Anthers  8-10,  included 
in  tlio  more  or  less  distinctly  toothed  staminal  tube.  Ovary  3-5-celled.  Capsule  pyriform,  loculicidally  3-5- 
valvod.  Seeds  without  arillus.  Leaves  pinnate. 

Schizochiton. — Calyx  usually  boll-shaped,  obsoletely  4-  or  rarely  5-toothed,  opened  while  still  in  bud  Petals  valvate 
or  imbricate,  up  to  the  middle  connate  and  tubular.  Ovary  3-4-celled.  Capsule  usually  pyriform,  loculicidally 
3-4-valvcd.  Seeds  with  a complete  or  incomplete  arillus.  Leaves  pinnate. 

Sandoricum. — Calyx  tubular,  adnato  to  the  base  of  the  ovary.  Petals  imbricate.  Anthers  10,  included  in  the  tube. 
lJerry  globular,  indehisccnt  Leaves  3-foliolate 

Y Y Disk  none  or  globular,  stalk-liko  or  confluent  with  the  staminal  tube.  Style  usually  short  or 

none. 

O Anthers  more  or  less  included  in  the  staminal  tuba. 

Aglata. — Petals  5,  imbricate.  Anthers  5 or  10.  Ovary  1-  to  3-celled.  Seeds  with  an  arillus. 

Amoora. — Petals  3 to  5,  imbricate.  Anthers  6-10.  Ovary  3-5-celled.  Capsule  leathery,  opening  loculicidally.  Seeds 
arillate. 

00  Anthers  exserted,  or  tlio  filaments  free. 

Walsura. — Petals  5,  imbricate.  Filaments  united  at  the  base  or  free.  Disk  annular.  Fruit  coriaceous,  1-seeded. 
Seeds  arillate. 

Carapa. — Petals  4 or  5,  twisted  in  the  bud.  Disk  thick.  Capsules  opening  loculicidally,  several-seeded.  Seeds 
large,  without  arillus. 

***  Stamens  united  in  a tube.  Ovary-cells  many-ovuled.  Capsule  3-5-valved.  Seeds  numerous,  with 
or  without  albumen,  winged. 

Soymida. — Petals  5.  Staminal  tube  cup-shaped  with  10  two-toothed  lobes.  Disk  rather  broad.  Seeds  winged  at 
both  ends,  without  albumen. 

Chickrassia. — Petals  4 or  5.  Staminal  tube  cylindrical,  16-crenate.  Disk  none.  Seeds  winged  downwards, 
without  albumen. 

****  Filaments  free,  inserted  on  the  outside  of  the  disk.  Ovary-cells  with  many  ovules.  Capsule 
septicidally  or  loculicidally  3-  to  5-valved,  the  valves  separating  from  the  axis.  Seeds  many,  com- 
pressed. 

Cedrela. — Petals  erect  or  converging.  Stamens  4-6.  Disk  raised  or  thick.  Ovary  5-celled.  Capsule  septicidally 
opening. 


MELlAi 

* Drupes  by  abortion  1-celled  and  1-seeded.  Leaves  pinnate. 

All  parts  quite  glabrous  ; flowers  minute,  1 — | lin.  long,  If.  Asadirachta. 

**  Drupes  5-celled,  all  or  some  of  the  cells  1 -seeded.  Leaves  bipinnate. 

Drupes  about  \ inch  long,  oblong  ; staminal  tube  slender,  glabrous  outside,  about  3 lin.  long  ; 
leaflets  serrate, II.  Azedarach. 

Drupes  about  an  inch  long,  ovoid  or  oblong  ; staminal  tube  short,  white,  glabrous  outside, 
about  1| — 2 lin.  long  ; leaflets  crenate  or  entire, If.  robusta. 

Drupes  about  an  inchin  diameter  or  more,  almost  globular  ; staminal  tube  2-3  liu.  long,  white, 
glabrous,  or  woolly  at  summit;  leaflets  entire,  If.  Birmanica.1 

CIPADESSA.— Only  species,  C.  baccifera. 

DYSOXYLUM. 

Panicles,  calyx,  petals  all  glabrous ; staminal  tube  glabrous,  truncate  ; petals  short, 
oblong,  .. D binectariferum . 

Panicles  glabrous  ; calyx,  petals,  ovary  and  the  truncate  staminal  tube  minutely  pubescent  ; 
petals  short,  oblong, . . < D.  alliaceum. 

SCHIZOCHITON. 

Leaves  quite  glabrous,. Sch.  dysoxylifolium. 

Leaves  softly  pubescent  beneath, Sch.  grandiflorum. 

SANDORICUM.— Only  species, <$.  Indicum. 

AGLAI  Aa 

X Calyx,  pedicels  and  often  also  all  other  parts  more  or  less  lepidote. 

Leaflets  in  4-5  pairs  beneath  ; usually  sprinkled  with  minute  metallio  scales  ; panicles  lepidote  ; 
anthers  10, A.  Chittagonga. 

Leaflets  1-4  pairs,  usually  quite  glabrous  ; panicles  lepidote  ; anthers  6, A.  ednlis. 

Leaflets  in  5-8  or  more  pairs,  beneath  as  also  the  panicles  densely  silvery  lepidote,  A.  argentea. 

Y Y Calyx,  pedicels  and  usually  the  ichole  inflorescence  rusty  puberuluus  or  tomcntosc. 

Leaves  very  large,  leaflets  in  8 or  more  pairs,  the  lateral  nerves  all  sharply  prominent  ; 
panicles  etc.  rusty  puberulous, A.  crassinervia. 

Leaflets  iu  6 or  7 pairs,  the  petioles  and  inlioresceuces  together  with  the  berries  rusty 
tomeutose,.  A.  elliptica. 

Y Y Y Calyx  and  pedicels  glabrous. 

Leaflets  in  1 or  2 pairs,  sometimes  solitary  ; panioles  pilose,  soon  glabroscont,  A.  oligophylla. 

Note  : 1 = M.  Toozendau  of  App.  A. 
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AMOORA. 

Leaflets  shortly  acuminate  ; fertile  spikes  many-flowered,  male  flowers  about  4 lin.  in 

diameter,  sessile ; staminal  tube  entire  at  summit, A.  Rohituka. 

Leaflets  blunt ; fertile  spikes  few-flowered ; male  flowers  about  2 lin.  across,  on  short  pedicels  ; 
staminal  tube  slightly  3-toothed, A.  cucullata. 

WALSURA. 

* Fruits  indehiscent. 

Inflorescence  densely  pubescent ; the  petioles  of  the  younger  leaves  and  often  the  nerves 


beneath  puberulous  ; fruits  oblong,  densely  tomentose, IF.  villosa. 

Inflorescence  minutely  puberulous ; leaves  and  petioles  glabrous. 

Leaflets  beneath  white-spotted  on  the  areoles  of  the  net-veination ; filaments  broadly  lanceolate, 
sprinkled  with  minute  hairs,  IF.  robusta. 

Leaflets  beneath  uniformly  glaucous ; filaments  linear,  densely  pubescent ; flowers 
larger,  W.  hypoleuca . 

**  Fruits  follicle-like  dehiscing. 

All  parts  and  inflorescence  glabrous  ; leaflets  in  3-6  pairs,  IF.  quinquejuga. 

All  softer  parts,  inflorescence  and  leaflets  softly  pubescent, W.  pubescens. 

mm. 

Leaflets  ovate  or  ovate-oblong,  bluntish  and  shortly  acuminate,  C.  Moluccensis. 

Leaflets  obovate,  blunt  or  retuse, C.  obovata. 

SOYMIDA.— Only  species, S.  febrifuga, 

CHICKRASSIA. 

Leaves  and  panicles  glabrous  ; capsules  wrinkled  and  rough,  C.  tdbularis. 

All  softer  parts,  leaves  etc.  softly  pubescent  ; panicles  rusty  tomentose  ; capsules  almost 
smooth, C.  velutina. 

CEDRELA. 


X Leaflets  entire , on  both  sides  green.  Seeds  winged  at  both  ends. 

Leaflets  usually  on  long  slender  petiolules  ; calyx  minute,  the  sepals  rounded,  ...  .(7.  Toona. 
Leaflets  usually  on  shorter  petiolules  ; calyx  large,  the  sepals  l|-2  lin.  long,  rather  acute, 
more  than  half  as  long  as  the  petals,  C.  multijuga. 

X X Leaflets  serrate  or  serrulate,  glaucous  beneath.  Seeds  winged  at  one  extremity 
only. 

Calyx  minute,  the  lobes  rounded,, C.  serrata. 


OLAGINE2E. 

Conspectus  of  genera. 

* Stamens  mixed  with  staminodia. 

Olax. — Calyx  enlarged  and  enclosing  the  fruit.  Perfect  stamens  3,  rarely  5. 

**  Stamens  all  fertile,  as  many  as  petals  and  opposite  to  them. 

Strombosia. — Fruiting  calyx  much  enlarged,  closely  adnate  to  the  drupe. 

Anacalosa. — Fruiting  calyx  unchanged.  Disk  in  fruit  much  enlarged  and  closely  adnate  to  the  drupe,  resembling 
an  adnate  calyx. 

***  Stamens  all  fertile,  as  many  as  petals  and  alternate  with  them. 

Stemonurus. — Petals  free.  Anthers  suspended. 

Apodytes.— Petals  free.  Anthers  dorsifix.  Putamen  at  one  side  fleshy,  appendaged. 

Gonocaeyum  . — Petals  connate  at  base.  Fruit  dry. 


STROMBOSIA.— Only  species, , . . , . S.  Javanica. 

ANACOLOSA. 

Pedicels  and  calyx  puberulous, A.  pubcrula. 

Pedicels  and  calyx  glabrous, A.  Grijflthii. 

STEMONURUS. 

Glabrous  ; leaves  shortly  petioled  ; cymes  glabrous  ; drupes  obovoid,  terminated  by  the  large 

thickened  acuminate  disk,  S.  crassipes. 

Younger  branchlets  tawny  tomentose  ; petioles  and  leaves  beneath  together  with  the  inflores- 
cence puberulous  or  tomentose,  S.  tomcntellus. 

APODYTES.— Only  species, A.  Andamanica. 

GONOCARYUM. 

Leaves  glossy  ; drupes  terete, 


G.  Lobbianum. 
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ILICINE2E. 

Conspectus  of  rjener a. 

* Petals.  Stamens  hypogynons. 

Ilex. — Ovary  4-8-celled. 

**  No  petals.  Stamens  on  a convex  torus. 
Dapiinepiiylluji. — Flowers  dioecious.  Ovary  2-celled. 


ILEX. 

Leaves  cuneate-lanceolate,  serrate, .1.  gaultheriaefolia. 

Leaves  ovate  or  oblong,  entire. 

Flowers  pentandrous,  on  slender  pedicels,  forming  long-peduncled  umbel-like 

cymes, I.  Godayam. 

Flowers  decandrous,  on  short  thick  pedicels,  forming  more  or  less  compact  heads  on  a thick 
but  rather  long  peduncle,  daphnephylloides. 

DAPHNEPHYLLUM. 

Calyx  deciduous  ; pedicels  about  1-2  lin.  long, D.  Himalaycnse. 


CEL  A S TRINE2E. 

Conspectus  of  genera. 

# Stamens  as  many  as  petals,  inserted  round  the  disk  or  on  the  borders  Seeds  with  albumen. 

X Capsule  or  follicle  dehiscing. 

O Ovules  1 or  2,  attached  to  the  inner  angle  of  cell. 

EvoNYMUS. Calyx-lobes  and  free  petals  spreading  or  reflexed.  Ovary  confluent  with  the  broad  fleshy  disk 

Capsules  3-5-lobed  and-celled.  Seeds  arillate. 

Microtropis. Sepals  broadly  imbricate,  not  spreading.  Petals  united  in  a ring  at  the  very  base,  erect  or  nearly 

so.  Disk  none  or  annular.  Capsule  oblong,  1 -celled  and  1-seeded,  2-valved.  Seeds  without  an  arillus  ? 

00  Ovules  2,  rarely  solitary  in  each  cell,  erect. 

Kurrimia Ovary  free,  bearded  at  apex.  Ovules  2 in  each  cell.  Styles  2.  Capsule  terete,  entire  or  2-lobed,  1-2- 

celled,  follicle-like  dehiscing  into  1 or  2 valves.  Seeds  arillate. 

XX  Fruit  indehiscent. 

Siphonodon. Flowers  5-merous,  hermaphrodite.  Ovary  half  inferior,  5-celled.  Fruits  large,  containing  many 

pyrenes. 

#*  stamens  inserted  on  the  disk.  Albumen  none. 

O Fruit  an  indehiscent  berry.  Seeds  not  winged. 

Salacia. — Only  genus. 

00  Capsules  or  carpels  dehiscing  Seeds  winged. 

Hippocratea. — Ripe  carpels  3,  united  at  the  base,  flat,  2-valved. 

Lophopetalum.— Capsule  3-4-celled,  angular,  loculicidal. 


EVONYMUS. 

X Branchlets  terete  or  slightly  i-cornercd. 

0 Petals  entire. 

Flowers  small,  in  dichotomous  cymes ; capsules  angular ; leaves  towards  the  apex  ser- 
rate,   E.  glaber. 

Flowers  about  3 lin.  across,  in  dichotomous  cymes ; petals  obsoletely  fringed  ; leaves  quite 
entire, E.  garcinioides. 

00  Petals  fringed. 

Flowers  nearly  5 — 6 lin.  across,  in  clusters  or  almost  solitary ; capsules  obovate,  sharply 
angular,  on  \ — 1 inch  long  peduncles;  leaves  entire  or  obsoletely  serrate,.  .E.  Javanicus. 

Flowers  unknown  ; capsules  globular  with  the  lobes  rounded,  on  very  short  peduncles  or  almost 
sessile;  leaves  entire,  E.  calocarpus. 

X y.  Branchlets  4- angled  and  almost  winged. 

Leaves  petioled  or  almost  sessile ; flowers  small,  in  slender  cymes  (capsules  small,  smooth, 
globular,  lobed), E.  vagans. 

microtropis. 

Cymes  dichotomous,  on  1 — 1|  inch  long  peduncles  ; loaves  smooth,  glossy  above,.  .M.  bivalvis. 


kurrimia. 

Flowers  in  simple  racemes  ; capsules  entire, K.  robusta. 

SIPHONODON,— Only  species,  S.  cclastrinm. 

lophopetalum. 


* Petals  lamellate  or  crested  on  the  lamina  with  the  borders  entire  or  fringed. 
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Crest  of  petals  fringed ; leaves  oblong,  entire, L.  fimbriatum. 

**  Petals  naked  and  entire. 

Leaves  oblong,  petioles  usually  an  inch  or  longer  ; panicles  white,  quite  glabrous, L.  Wallichii. 
Leaves  lanceolate  or  oblong-lanceolate,  petioles  3-4  lin.  long,  panicles  while  young  covered 
by  a fugaceous  rusty  tomentum,  ,L.  floribundum. 


RHAMNE2E. 

Conspectus  of  genera. 

Zizyphus. — Drupes  with  a 1 to  3-celled  putamen,  fleshy  or  dry. 


ZIZYPHUS. 

Cymes  long  peduncled,  forming  large  terminal  or  lateral  tomentose  panicles  ; drupes  woody, 


1-celled  and  one-seeded,.  Z.  rugosa. 

Drupes  sappy  and  quite  smooth,  the  putamen  2-celled,  Z.  Jujuba. 


A MPELIDE2E. 

Conspectus  of  genera. 

Leea. — Petals  and  stamens  united  with  the  disk.  Ovary  3-6-celled,  with  a solitary  ovule  in  each  cell. 


LEEA. 

0 All  parts  glabrous. 

f Inflorescence  with  persistent  and  conspicuous  bracts  and  bracteoles. 

Floral  bracts  ovate,  acute;  flowers  sessile  or  nearly  so,  crowded L.  compact iflor a. 

ft  Floral  bracts  and  bracteoles  minute,  usually  dropped  before  the  flowerbuds  arc 
properly  developed. 

Lobes  of  staminal  tube  emarginate,  erect ; seeds  smooth  and  convex  on  back,.  ,L.  sambucina. 
Lobes  of  staminal  tube  acuminate,  reflexed  ; seeds  keeled  and  tubercled-ribbed,  . . L.  gigantea. 

00  More  or  less  pubescent  or  setulose,  at  least  the  leaflets  beneath  along  the  nerves. 
Leaves  usually  bipinnate,  leaflets  coarsely  serrate,  acuminate,  scabrously  pubescent  along 
the  nerves  beneath,  nerves  all  parallel,  L.  Staphylea. 


SA  FIND  A CEZE. 

Conspectus  of  genera. 

§ Stamens  inserted  within  the  disk  at  the  base  of  the  ovary,  or  unilateral.  Seeds  without  albumen. 

* Fruit  a dehiscing  capsule,  dry. 

0 Ovules  solitary  in  each  cell. 

X Flowers  irregular. 

Caudiospermum. Capsules  pyriform  with  the  lobes  inflated,  membranous.  Leaves  bitemate ; climbing  herbs . 

X y Flowers  regular. 

Zollixoeiua — Sepals  distinct,  imbricated.  Stamens  included  or  nearly  so.  Capsule  membranous.  Cotyledons 
folded. 

Cupania. Sepals  distinct,  in  2 series,  broadly  imbricate.  Stamens  included  or  nearly  so.  Capsule  coriaceous  • 

Cotyledons  flat. 

Ratonia. Calyx  small,  toothed,  or  the  lobes  valvate  or  slightly  imbricate.  Stamens  often  slender  and  long 

exserted.  Capsule  coriaceous. 

Mildea. — Calyx  cupshaped,  nearly  valvate.  Stamens  10,  short.  Capsule  woody. 

00  Ovules  2 or  more  in  each  cell. 
y Flowers  irregular. 

Aesculus. — Calyx  campanulate  or  tubular.  Petals  4-5.  Leaves  palmately  5-9-foliolate. 
yy  Flowers  regular. 

Harpullia. — Petals  4-5.  Disk  obsolete.  Capsule  2-valved. 

**  Fruit  indehiscent,  sappy,  fleshy  or  rarely  crustaceous. 

-J-  Fruit  divided  to  the  base  into  several  (or  by  abortion  a single)  indehiscent  lobes. 

y Calyx  4-  or  5-toothed  or-parted,  the  lobes  slightly  imbricate  or  valvate.  Seeds 
arillate. 

Nephelium. — Calyx  small,  cupshaped.  Petals  none  or  various.  Stamens  long-exserted. 

Euphoria. Calyx  5-parted,  with  the  lobes  imbricate  or  nearly  valvate.  Petals  none  or  various.  Stamens  enclosed 

or  nearly  so. 

Pometia. Calyx  cupshaped,  4-5-cleft.  Petals  4-5,  without  a scale.  Stamens  4-8,  long-exserted 

XX  Sepals  in  2 series,  broadly  imbricate,  the  2 outer  ones  smaller.  No  arillus. 
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ScmiiDF.LU. — Sepals  4.  Leaves  1-3-foliolafce, 

Xerospehmum. — Sepals  4.  Petals  4,  -without  scales.  Stigma  thick.  Carpels  tuborclcd,  dry.  Leaves  pinnate. 
Sapindus. — Sepals  and  petals  4-5,  the  latter  with  or  without  scales.  Stamens  8-10.  Loaves  pinnate.  Carpels 
smooth,  sappy. 

ft  Fruit  entire,  1-3-4-cellcd. 

X With  petals.  Sepals  in  2 series,  broadly  imbricate,  the  2 outer  ones  smaller. 
Hemigyrosa. — Sopals  5.  Petals  4-5,  with  the  scale  on  the  back  crested.  Disk  unilateral. 

Lepisanthes. — Sepals  4-5.  Petals  as  many,  with  the  scales  cucullate. 

XX  Without  petals.  Calyx  small,  the  lobes  valvate  or  slightly  imbricate. 

Sc  ii  lei  Cher  a. — Calyx  4-5-cleft.  Fruits  ovoid.  Seeds  arillate. 

§§  Flowers  regular.  Stamens  inserted  on  the  disk.  Seeds  without  albumen. 

Acer.— Petals  none  or  4 — 5.  Disk  annular-  Fruit  consisting  of  2 samaras. 

§§§  Flowers  regular.  Disk  none,  or  annular  or  cupshaped.  Stamens  inserted  outside  tho  disk. 

Dodonaea. — Petals  none.  Male  flowers  without  disk  ; stamens  5-8,  in  a single  series.  Capsule  septicidal. 

§§§§  Stamens  inserted  outwards  at  the  base  of  the  disk.  Seeds  with  albumen. 

Tukpinia. — Ovary  3-lobed.  Fruit  indehiscent. 


ZOLLINGERIA,— Only  species Z.  macrocarpa. 

CUPANIA. 

X Leaves  and  inflorescence  glabrous. 

Leaflets  coriaceous,  opaque,  C.  regularis. 

Leaflets  chartaceous,  netveined,  glossy, C.  g/abrata. 

X X Leaves  and  inflorescence  puberulous , C.  fuscidula. 

RATONIA. 

X Capsules  pyriform , 3-lobed  or  3-anglecl , much  narrowed  at  base. 

Filaments  glabrous,  R.  Lessertiana. 

Filaments  pubescent,  R.  Sumatrana. 

x X Capsules  2-lobed , with  the  lobes  spreading R.  adenophylla. 

MILDEAi— Only  species M.  xcstophy/la. 

AESCULUS  -Only  species,  A.  Assamica. 

HARPULLIA.— Only  species,  , H.  cupanioidcs. 

NEPHELIUM. 

x Fruit  obsoletely  tubercled. 

Leaves  coriaceous,  the  netveination  not  visible,  N.  Litchi. 

Leaves  stiff,  chartaceous,  the  elegant  netveination  strongly  prominent  on  both 

sides, M.  Jtypoleucum* 

X X Fruit  covered  by  soft  subulate  or  angular  conical  prickles. 

Leaves  glaucous  beneath  ; fruit  with  long  strong  conical  angular  prickles,  . . . ,N.  Griffltliii. 

Fruit  with  subulate  long  soft  prickles, JY.  lappaceum  f 

EUPHORIA.- Only  species, E.  Longana. 

POMETIA.— Only  species, P.  tomentosa. 

SCHMIEDELIA. 

Bracteoles  minute  and  short,  the  whole  plant  leaves  and  inflorescence  pubescent  or  villous- 

pubescent,  S.  serrata. 

XEROSPERMUM-  Only  species,  X.  Noronhianum. 

SAPINDUS- 

X Flowers  regular,  glabrous. 

Leaves  simple, S.  vcrticillatus. 

XX  Flowers  more  or  less  irregular,  pubescent.  Leaves  pinnate. 

Leaves  glabrous, S.  Rarak. 

Leaves  pubescent, S.  rubiginosus. 

HEMIGYROSA-  Only  species, II.  cancscens. 

LEPISANTHES  Only  species,  L.  montana. 

SCHLEICHER  A-  Only  species,  S.  trijuga. 

TURPINIA 

Leaves  apiculate.  Flowers  small,  about  3 lin.  across T.  pomifera. 

Leaves  almost  caudate.  Flowers  minute,  hardly  2 lin.  across,  . T.  Nepa/ensis. 

ACER- 

Leaves  oblong,  entire A.  laurinum. 

Leaves  deeply  3-lobed,  A.  iso/obum. 


* In  tho  Journal  Asiatic  Society  of  Bengal,  1871,  p.  50,  tho  fruits  aro  described  as  softly  murioate,  but  these 
fruits  belong  probably  to  N.  lappaceum  and  were  attached  by  mistake  to  the  llower-apecimous, 
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SABI  ACE  RE. 

Conspectus  of  genera. 

MelioSMA. — Ovary  2-3  celled,  usually  not  lobeil,  tbe  style  erect. 


MELIOSMA.  Only  species, 


M.  simplicifolia. 


ANA  CARDIAC EJE. 

Conspectus  of  genera. 

* Ovary  one  celled. 

X Leaves  simple. 

O Petals  or  sepals  or  the  calyx-tube  remaining  unchanged  in  fruit.  Fruit  superior. 

Mangieeea. — Calyx  4-5  parted.  Petals  as  many,  the  nerve  usually  thickened.  Stamens  1-5  autheriferous.  Style  filiform. 
Leaves  alternate. 

Bouea. — Calyx  3-to  5-parted,  valvate.  Stamens  3-8,  all  bearing  anthers.  Style  short.  Leaves  opposite. 

Gluta. — Calyx  spatliaceous.  Stamens  inserted  on  the  stalk-like  torus.  Style  filiform. 

Buchan  ani  A. — Calyx  3-to  5-toothed.  Stamens  10.  Carpels  5 or  6,  only  a single  of  them  fertile.  Styles  short. 

00  Petals  and  sepals  unchanged,  but  the  calyx-tube  or  its  base  much  enlarged, 
f Fruit  superior. 

Anacaedium. — Petals  imbricate.  Stamens  8 — 10,  all  or  few  bearing  anthers.  Torus  stalk-like.  Style  filiform.  Nut  seated 
on  the  enlarged  succulent  base  of  calyx. 

Semecaepus. — Petals  imbricate  or  valvate.  Stamens  5.  Disk  annular,  rather  broad.  Styles  3.  Nut  seated  on  the 
enlarged  succulent  base  of  calyx. 

tt  Fruit  inferior. 

Dbimycaepus. — Petals  imbricate.  Stamens  5.  Style  1,  with  a capitate  stigma. 

Holigabna. — Petals  valvate.  Stamens  5.  Styles  3.  Disk  annular  or  obsolete.  • 

000  Petals  or  sepals  much  enlarging  after  flowering  and  often  wing-like  and  leafy.  Calyx 
tube  not  or  very  little  changed. 

Swintonia. — Sepals  5,  unchanged.  Petals  enlarging,  wing-like  in  fruit.  Stamens  5.  Drupe  sessile. 

Melanoeeiioea. — Sepals  5,  unchanged.  Petals  much  enlarging,  wing-like  in  fruit.  Stamens  numerous.  Drupes 
stalked. 

XX  Leaves  3-foliolate  or  pinnate  (rarely  simple). 

O Calyx  after  flowering  much  enlarged,  the  lobes  becoming  wing-like. 

PabiSHIA. — Petals  4.  Stamens  4.  Style  3-c1eft  at  apex. 

00  Calyx  remaining  unchanged. 

Riius. — Petals  4 to  6,  imbricate.  Stamens  4-10.  Ovule  suspended  from  a free  erect  basilar  funicle. 

Odina. — Petals  4-5,  imbricate.  Styles  in  female  flowers  3-4,  in  the  males  the  ovary  4-5-parted.  Ovule  pendulous  near 
the  summit  of  the  cavity. 

**  Ovary  2-5-celled.  Ovules  pendulous.  Leaves  pinnate. 

Spondias. — Flowers  polygamous.  Stamens  8-10.  Styles  4 or  5,  free  at  th  e summit. 

Deacontomelum. — Flowers  hermaphrodite.  Stamens  10.  Styles  5,  thick,  connate  at  summit  and  resembling  ovaries. 


MANGIFERA. 

* Petals  and  stamens  free,  the  former  inserted  at  the  base  of  the  cushion  or  cup-shaped 
disk. 

X Pedicels  3 to  6 l in.  long,  very  slender. 

Panicles  and  calyx  puberulous  or  almost  glabrous,  the  former  usually  very  slender  ; net-veina- 
tion  of  leaves  lax  and  thin, M.  longipes. 

X X Pedicels  very  short  and  thick.  Fertile  stamen  1. 

Panicles  and  calyx  all  glabrous,  petals  white,  c.  3 lin.  long  ; disk  cupular  ; drupes  2-3  iu.  long, 
acuminate  ; net-veination  very  lax  and  thin,  M.  sylvatica. 

Panicles  and  calyx  more  or  less  puberulous ; petals  with  yellowish  red  stripes,  hardly 
2 lin.  long ; disk  fleshy,  5-lobed  ; drupes  3-4  in.  long,  obtuse,  net-veination  lax  and 
thin, M.  Indica. 

Panicles  and  calyx  densely  pubescent ; petals  hardly  2 lin.  long,  yellowish  ; disk  fleshy,  5-lobed  ; 
drupes  1-2  in.  long,  blunt ; net-veination  on  both  sides  strongly  prominent,  minute 
and  elegant,  M.  caloneura. 

**  Petals  and  stamens  connate  with  the  base  of  the  stalk-like  torus,  or  rarely  the  latter 
wanting. 

Leaves  very  coriaceous  and  glossy,  almost  polished  beneath,  M.  foetida. 

BOUEA. 

Panicles  small,  sessile  or  nearly  so,  quite  glabrous  ; petals  | lin.  long,  B.  opposit folia. 

Panicles  large,  loug-peduncled,  puberulous  ; petals  aline  long  or  longer, B.  Burmanica. 

GLUTA. 

Panicles  and  leaf-buds  together  with  the  calyx  puberulous ; petioles  thick,  often 
sh01't> _ G.  Renghas. 

All  parts  quite  glabrous  ; petioles  slender, eleyans. 
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BUCHANANIA. 

x Panicles  and  leaves  glabrous. 

Loaves  oblong-lanceolate,  bluntish  acuminate,  quite  glabrous,  B.  lancifolia. 

x X Panicles  and  leaves  tomentose  or  pubescent. 

Panicles  slender  lax  ; flowers  hardly  a line  in  diameter,  pedicelled, B.  laxiflora. 

Panicles  robust  and  stiff  ; flowers  2 lin.  across,  sessile,  crowded,  B.  latifolia. 

ANACARDIUM  -Only  species, .A.  occidentale. 

SEMECARPUS. 


X Leaves  more  or  less  tomentose  or  puberulous  beneath,  those  of  the  young  shoots  often 
cuneate. 


Adult  leaves  rather  coriaceous,  obovate  or  nearly  so,  blunt,  beneath  densely  greyish  tomen- 
tose and  strongly  net-veined  ; nuts  not  or  almost  not  oblique,  8.  Anacardium. 

Adult  leaves  chartaceous,  cuneate-obovate,  acuminate,  beneath  especially  on  the  nerves  puberu- 
lous or  pilose  ; net-veination  faint ; nut  very  oblique,  S.  cuncifolia. 

Adult  leaves  cuneate-oblong,  coriaceous,  bluutish-acuminate,  beneath  glaucous  and  shortly 
pubescent  all  over,  nerves  puberulous,  S.  albescens. 

X x Leaves  quite  glabrous,  more  or  less  glaucous  beneath. 

Leaves  oblong  or  nearly  so,  firmly  coriaceous  ; ovary  densely  hispid-tomentose  ; panicles 
shortly  and  densely  tomentose  or  puberulous, S.  heterophylla 

Leaves  membranous,  cuneate-obovate,  acuminate  ; ovary  glabrous  ; panicles  quite 
glabrous, S.  acuminata. 

Leaves  chartaceous,  oblong  ; panicles  raeemiform,  pubescent  or  puberulous  ; ovary 
glabrous S.  & ubracemosa. 

DR1MYCARPUS.— Only  species D.  racemosus. 

HOLIGARNA. 

Leaves  glabrous  ; nut  entirely  enclosed  in  the  calyx, H,  longifolia. 

Leaves  softly  pubescent  or  puberulous  beneath  ; apex  of  nut  exposed,  resembling  a convex 
disk, H.  Grahamii. 


SWINTONIA. 

Leaves  uniformly  green  and  glossy  ; pedicels  3-5  lin.  long  : drupes  obovate,  . ..  .S.  Griffithii. 
Leaves  glaucous  and  opaque  beneath  ; pedicels  |-1  lin.  long  ; petals  hardly  a line  long,  drupes 
oblong, S.  Sclnvenckii. 

MELANORRHOEA. 

Leaves  and  panicles  glabrous,  or  the  latter  puberulous;  stalk  of  fruit  nearly  If  inch 

long, AT.  glabra. 

Leaves  pubescent  beneath  ; panicles  densely  villous  ; stalk  of  fruit  short  and  thick,  M.  usitata. 

PARISHIA.— Only  species,  P.  insignis. 


RHUS. 

Leaves  glabrous,  3-foliolate,  leaflets  entire;  panicles  glabrous, R.  paniculata. 

Leaves  pinnate,  tomentose ; leaflets  serrate-toothed ; panicles  tomentose  or  puberu- 
lous,   R.  Javanica. 

ODINA.— Only  species, 0.  Wodier. 

SPONDIAS.— Only  species,  S.  pinnata. 

DRACONTOMELUMi— Only  species, D.  sylvestre. 


Mowing  A. — Only  genus. 


MORIN  GE2E. 
Conspectus  of  genera. 


MORI NGA  -Only  species, 


31.  pterygosperma. 


CONNARACEJE. 

Conspectus  of  genera. 

ELurANTHVS.— Calyx  5-parted,  erect,  valvato.  Stamens  10,  alternately  sterilo.  Carpel  solitary,  glabrous  within. 
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ELLIPANTHUS. 

Leaves  and  petioles  glabrous,  . E.  calophyllus. 

Petioles  densely  puberulous  ; leaves  glabrous,  the  midrib  puberulous  beneath,  . . . . E.  He  fen. 
Leaves  tomentose  beneath, E.  tomcntosus. 


LEG  UMINOS2E. 

Conspectus  of  genera. 

Subord.  I.  Papiuonace.e. — Corolla  very  irregular,  tlie  petals  imbricate  with  the  upper  one  (standard)  always  out- 
side in  bud. 

* Leaves  pinnate  (rarely  reduced  to  3 or  1 leaflets),  stipulets  none  or  setaceous.  Upper  stamen  usually 

free,  at  least  at  base,  the  others  united  into  a sheath,  or  very  rarely  all  united.  Pod  not  jointed,  2- 
valved  and  dehiscing. 

Millettia. — Anthers  without  gland.  Pods  not  chambered  inside,  usually  woody  or  coriaceous. 

Sesbania. — Anthers  without  gland.  Pods  transversely  chambered  inside,  usually  thin  coriaceous  and  narrow. 

* * Leaves  pinnately  3-foliolate  or  1-foliolate,  rarely  5-7-foliolate,  usually  with  stipulets.  Upper  stamen 

usually  free,  at  least  at  the  base  or  all  but  the  base  ; anthers  uniform  or  nearly  so.  Pod  jointed,  2- 
valved,  dehiscent  or  not.  ' 

O Pods  dehiscing. 

Erythrina. — Standard  large  or  elongate,  the  wings  and  keel  much  shorter.  Calyx  various,  truncate,  spathaceous 
or  toothed.  Armed  trees. 

00  Pods  indehiscent. 

Butea. — Standard  acute,  nearly  as  long  as  the  acute  keel.  Calyx  toothed.  Unarmed  trees  and  shrubs. 

* * * Leaves  pinnate,  stipulets  none  or  small  and  subulate.  Stamens  all  united  into  a sheath  or 

tube,  or  into  2 half-sheaths,  rarely  the  upper  one  free.  Pods  indehiscent,  usually  not  chambered 
inside. 

O Leaflets  usually  alternate. 

Dat.bergia. — Pods  oblong  or  linear,  extended  into  a flat  chartaceens  or  coriaceous  wing  all  round. 

Drepanocarpus. — Pods  reniform  or  moniliform,  coriaceous  or  drupaceous,  not  winged. 

Pterocarpus. — Calyx  acute  or  turbinate  at  base.  Pods  almost  orbicular  or  broadly  oblong,  in  the  centre  seed-bearing 
and  surrounded  by  a complete  broad  wing. 

00  Leaflets  usually  opposite. 

Derris. — Pods  flat,  chartaceous  or  coriaceous,  at  the  upper  suture  or  both  sutures  extended  into  a narrow  wing. 
Pongamia. — Pod  short,  thick,  coriaceous,  with  rounded  sutures,  not  winged. 

* * * * Leaves  pinnate,  with  or  without  stipulets.  Stamens  all  free  or  scarcely  united  at  base  Pods  de- 

hiscent or  not. 

Sophora. — Pods  moniliform,  terete  or  winged,  usually  indehiscent.  Seeds  without  arillus.  Leaves  without 
stipulets. 

Arillaria. — Pods  short,  fleshy-coriaceous,  dehiscent.  Seeds  with  a complete  arillus.  Leaves  with  stipulets. 
Subord.  II.  Caesalpinie.-e. — Flowers  irregular,  the  petals  often  absent,  imbricate  in  the  bud  with  the  upper  petal 
inside. 

* Leaves  usually  bipinnate.  Sepals  free  from  the  disk.  Anthers  versatile.  Ovary  or  its  stalk  free. 

O Sepals  much  imbricate.  Seeds  without  albumen. 

X Pods  not  winged. 

Caesalpinia. — Pods  compressed,  coriaceous  or  thick,  dehiscent  or  not. 

XX  Pods  winged  or  wing-like  extended,  indehiscent. 

Peltophorum. — Stigma  peltate.  Pods  flat,  the  margins  wing-like  extended. 

Mezoneurum. — Stigma  minute.  Pod  flat,  thin,  the  upper  margin  winged. 

00  Sepals  valvate  or  slightly  imbricate.  Seeds  with  albumen. 

Poinciana. — Pods  coriaceous,  rigid,  flat,  dehiscing.  Unarmed  trees. 

Parkinsonia. — Pods  thin  coriaceous,  linear  torulose  or  almost  moniliform,  indehiscent.  Armed  trees. 

* * Leaves  pinnate.  Sepals  free  from  the  disk.  Anthers  usually  basifix.  Ovary  or  its  stalk  free. 

Cassia. — Petals  5.  Stamens  5-10.  Leaves  abruptly  pinnate. 

* * * Leaves  simple  or  2-lobed,  or  rarely  2-foliolate.  Calyx  gamosepalous,  or  the  sepals  valvate. 

Ovary-stalk  free  or  adnate  to  the  calyx-tube.  Seeds  with  albumen. 

Bauhinia. — Leaves  or  leaflets  palmately  nerved.  Pods  not  winged. 

* * * * Leaves  usually  abruptly  pinnate,  very  rarely  unpaired-pinnate  or  1-foliolate.  Sepals  free  from 

the  disk,  imbricate  or  valvate.  Petals  5,  or  fewer,  or  none.  Anthers  versatile.  Albumen  none. 
Ovary -stalk  adnate  or  not. 

O Pods  coriaceous,  or  crustaceous,  dry. 

X Bracteoles  persistent,  enclosing  the  flower-bud. 

t Petals  5,  equally  long,  or  rarely  3 equally  long,  and  tho  lower  2 rudimentary. 
Amherstia. — Bracteoles  free,  spreading.  Petals  unequal,  the  lower  2 minute  and  rudimentary.  Of  tho  stamens  9 
connate,  the  10th  free. 

f f Of  the  petals  one  large  and  developed,  the  remainder  rudimentary  or  wanting. 
Macrolobium. — Bracteoles  free,  spreading.  Sepals  4.  Leaflets  in  one  or  several  pairs. 

X X Bracteoles  minute  or  very  caducous. 

f Of  the  petals  one  very  large  or  long-clawed,  the  others  rudimentary  or  wanting. 

Afzelia. — Petal  clawed.  Stamens  3-8,  free,  with  or  without  a few  minute  staminods.  Leaflets  in  one  or  more  pairs. 

f f Petals  5,  or  rarely  3 or  2 of  them  almost  equally  long  or  wanting. 

Tamarindus. — Sepals  4.  Perfect  petals  3,  rudimentary  ones  2.  Stamens  monadelphous,  3 of  them  perfect.  Pods 
thick,  indehiscent  with  pulpy  acid  mesocarp. 

t t t Petals  none. 

Saraca. — Sepals  4.  Stamens  3-9.  Leaves  abruptly  pinnate.  Panicles  lateral. 

00  Pods  thick,  fleshy. 

Cynometra. — Sepals  4-5.  Petals  5.  Stamens  10  or  more.  Leaflets  in  1 or  several  pairs.  Flowers  very  small. 
Subord.  III.  jVIimosk/e. — Flowers  regular.  Sepals  and  petals  valvate  and  often  united.  Stamens  definite  (5  or  10) 
or  very  numerous. 

* Stamens  5.  Petals  free. 

Acrocarpus. — Petals  free.  Pods  wing-like  extended  on  the  upper  margin.  Leaves  bipinnate. 
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# * Stamens  10.  Petals  free  or  connate. 

O Flowers  in  globular  or  pyriform  heads. 

Parkia. — Flowor-heads  largo,  the  lower  ilowers  neutor,  with  10  long  coloured  monadelphous  staminods.  Pod 
indohisccnt,  coriaceous. 

Xylia. — Flower-head  small.  Pods  elastically  dehiscing,  woody. 

00  Flowers  in  spikes  or  racemes. 

Entada. — Flowers  sossile.  Pods  often  very  large,  woody  with  thick  sutures,  the  valves  transversely  articulate 
within  the  sutures. 

Adenanthera. — Flowers  shortly  pedicelled.  Pods  thin  coriaceous,  elongate,  turgid,  inside  transversely  septate  be- 
tween tho  seeds,  dehiscing. 

* * * Stamens  indefinite,  often  very  numerous. 

Acacia. — Stamens  free  or  rarely  united  at  the  base.  Pods  various. 

Alhizzia. — Stamens  united  in  a tube.  Pods  various. 


MILLETTIA. 

* Stamens  monadelphous.  Tods  more  or  lees  woody  or  rigidly  coriaceous.  Seeds  much 
compressed. 

O The  valves  of  pod  flat  or  somewhat  convex , without  prominent  ledges. 

Young  parts  and  leaves  beneath  slightly  pubescent ; corolla  glabrous,  lilac  ; pods  appressed 


puberulous,  M.  pulchra. 

Young  parts  slightly  pubescent ; corolla  pubescent,  lilac  ; pods  glabrous,  . . . .M.  Brandisiana. 
Young  shoots  silky  pubescent  ; corolla  glabrous,  white  ; pods  thick,  leuticellate- 

rough,.  . M.  leucantha. 

Glabrous;  corolla  glabrous,  blue;  pods  thick,  warted,  M.  ovalifolia. 


00  The  valves  of  pod  extended  into  prominent  ledges  or  icings. 

Young  shoots  slightly  pubescent ; leaflets  bluntish  acuminate  ; racemes  almost  glabrous, 

flowers  steel  blue  ; pods  sharply  edged,  M.  glaucescens. 

As  former,  but  racemes  pubescent,  flowers  white,  M.  pubinervis. 

Shortly  tomentose  especially  while  young  ; leaflets  rounded  ; flowers  pale  blue;  pods  undulate 
winged,  M.  tetraptera. 

* * Stamens  diadelphous.  Pods  leathery , the  valves  very  convex  and  smooth.  Seeds 

not  compressed. 

Glabrous;  corolla  purple,  glabrous,  ili.  atropurpurea . 

SESBANIA. 

X Flowers  2-3  inch  long.  Standard  acute  or  bluntish. 

Glabrous  ; flowers  white,  scarlet  or  variegated, S.  grandiflora. 

X X Flowers  less  than  an  inch  long.  Standard  broad,  more  or  less  notched. 

Glabrous;  racemes  drooping  already  from  the  base,  S.  Aegyptiaca. 

ERYTHRINA. 

* Wings  much  longer  than  the  calyx.  Pods  torose  or  almost  moniliform,  the  valves 

opening  at  both  sutures  and  exposing  the  continuous  pithy  chartaceous  indehiscent 
endocarp  enclosing  the  seeds. 

Glabrous;  leaves  membranous  or  chartaceous  ; pods  glabrous, E.  Indica. 

* * Wings  minute,  as  long  or  shorter  than  the  calyx.  Pods  follicle-like  opening  along 

the  ventral  suture,  continuous.  Seeds  free. 

Leaflets  glabrous,  acuminate  ; calyx  spathaceous,  .E.  stricta. 

Leaflets  more  or  less  shortly  tomentose  or  puberulous  beneath,  blunt ; calyx  spathaceous,  2- 

lobed, E.  suberosa. 

***  Wings  much  longer  than  the  calyx.  Pods  flat,  torose,  opening  along  the  sinuate 
outer  suture,  the  dorsal  suture  straight  and  prominent.  Seeds  free,  but  usually 
separated  by  spurious  spongy  septa. 

Glabrous,  glaucous.  Standard  broad,  notched  ; pods  minutely  greyish-velvety,  E.  ovalifolia. 

* * * * Wings  much  longer  than  the  calyx.  Pods  on  a 1-2  inch  long  stalk , butea-like 

dilated  at  base  and  flat,  opening  at  both  sutures  bearing  the  1-3  free  seeds  at  or 


toicards  the  narrowed  end.  Floicers  almost  sessile. 

Standard  minutely  velvety,  keel-petals  free  at  summit  and  at  base,  E.  holosericea. 

Standard  glabrous ; keel-petals  connate,  obcordato  and  shortly  acuminate  in  the  si- 
nus,   E.  lithosperma. 

BUTEA.— Only  tree,  '. B.  frondosa. 

DALBERGIA. 

* Stamens  united  in  a single  slit  sheath.  Flowers  white. 


0 Bracteolcs  deciduous , wanting  at  the  time  of  expansion  of  flowers. 

All  [arts  glabrous.  Leaflets  3-7,  almost  orbicular  to  ubovatc,  notched  or  blunt,.  .D.  latifolia. 
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Young  shoots  appressed  puberulous ; leaflets  7-11,  more  or  less  oblong,  notched  or 
blunt,  L>.  cultrata. 

0 0 Bracteoles  black,  short  and  broad,  present  during  flowering. 

Leaflets  blunt  or  more  or  less  notched  with  a mucro D.  glauca. 

Leaflets  acuminate,  I).  ovata. 

* * Stamens  united  into  2 separate  sheaths.  Flowers  white  or  purple. 

0 Pods  velvety. 

Leaves  bluntish  acuminate  ; panicle  lax,  puberulous  ; flowers  purple, D.  cana. 

0 0 Pods  quite  glabrous. 

x Leaflets  apiculate,  acute  or  acuminate,  rather  large. 

Leaflets  retuse-apiculate  ; panicles  lax,  puberulous  ; flowers  white  or  purplish,  . .D.  purpurea. 
Leaflets  acute  or  shortly  acuminate  ; panicles  tomentose,  conglomerate  ; calyx  glabrous ; 

flowers  white, D.  glomer  flora. 

X X Leaflets  blunt  or  retuse,  rather  small. 

Panicle  rather  lax ; pedicels  short  or  very  short ; flowers  purple  ? ; leaves  drying 

black, . .1).  nigrescens. 

Panicles  lax  ; pedicels  slender ; flowers,  white,  or  purplish  outside,  leaves  not  nigres- 
cent,   D . paniculata . 

DREPANOCARPUS. 

Panicles  rusty  pubescent ; corolla  glabrous,  ripe  pods  thick  and  fleshy, D.  reniformis. 

PTEROCARPUS. 

Pods  about  an  inch  across,  also  when  young  almost  glabrous  ; calyx  more  glabrous  ; leaflets 

thin  chartaceous,  P.  Indicus. 

Pods  about  If  to  2 in.  across,  when  young  densely  velvety-pubescent ; calyx  rusty-pubescent ; 
leaflets  coriaceous, ...... P.  macrocarpus . 

DERRIS. 

Only  tree  ; leaflets  almost  acute  with  a mucro, D.  robusta. 

P0NGAM1A.— Only  tree,  P.  mitis. 

SOPHORA. 

All  parts  shortly  and  softly  pubescent,  S.  tomentosa. 

AR1LLAR1A.— Only  species, A.  robusta. 

CAESALPINIA. 

Leaflets  unequally  oblong,  retuse.  Seeds  hardly  compressed, C.  sappan. 

PELTOPHORUM. 

Pedicels  only  2-3  lin.  long  ; pods  with  coriaceous  wings,  P.ferrugineum. 

PQINCIANAp 

Calyx  smooth ; petals  very  large,  waved,  usually  crimson,  P.  regia. 

PARKINSONI A .—Only  species P.  aculeata. 

CASSIA. 

* Filaments  of  the  lower  3 stamens  very  long  and  arcuate,  the  others  short  or  imperfect. 

Pods  terete,  long,  indehiscent.  Seeds  horizontal,  transverse. 

0 Racemes  drooping,  during  flowering  destitute  of  bracts. 

All  fullgrown  parts  glabrous  ; flowers  yellow,  C.  Fistula. 

0 0 Racemes  more  or  less  erect  the  bracts  persistent.  Flowers  pale  or  intensely 
pink-coloured.  (Longer  filaments  node-like  thickened  at  middle.) 

Leaflets  shortly  acuminate, C.  nodosa. 

Leaflets  pubescent,  retuse  or  blunt,  C.  renigera. 

**  Perfect  anthers  7 or  10,  opening  by  terminal  pores  or  slits.  Pods  compressed  or 
more  or  less  terete,  opening  along  the  one  or  both  sutures. 

0 Pods  compressed  and  often  flat,  not  elastically  opening.  Seeds  with  a filiform 
funicle. 

All  fullgrown  parts  glabrous,  C.  Siamea. 

All  parts  pubescent ; stipules  large,  lunate-reniform,  rather  persistent, C ■ auriculata. 

All  parts  pubescent ; stipules  deciduous, C.  Timor iensis. 

BAUHINIA. 

* Calyx  spathaceous.  Stamens  10,  7 or  more  of  them  sterile. 
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Young  shoots  pubescent ; leaves  puborulous  ; pods  almost  sessile,  B.  brachycarpa. 

Young  shoots  puberulous,  leaves  glabrous  ; pods  long-stalked,.  . B.  variegata. 


* * Calyx  valvule,  with  the  segments  reflexed  and  free,  or  only  slightly  cohering. 

X Stamens  10,  5 or  more  of  them  sterile.  Calyx  in  bud  angular. 

Leaves  glabrous  ; flowers  white  or  purple,  the  broader  petal  usually  yellow  at  base, B.  purpurea. 

Leaves  velvety;  flower  yellow,  turning  orange B.  elongata. 

X X All  the  10  stamens  fertile.  Style  very  short  or  wanting , the  stigma  peltate. 


Flowers  small. 

O Calyx  spathaceous. 

Young  shoots  and  underside  of  young  leaves  pubescent,  B.  racemosa. 

0 0 Calyx  valvate,  with  the  segments  or  lobes  all  free. 

Glabrous,  . . „ B.  Malabarica. 

AMHERSTIA.— Only  species,  . . .A.  nobilis. 

AFZELIA. 

Inflorescence  and  calyx  puberulous ; pods  4 — 1 ft.  long,  woody ; leaves  usually  blunt- 

ish,  - A.  bijuga. 

Inflorescence  and  calyx  smooth ; pod  3-4  in.  long,  thin  coriaceous  ; leaves  emar- 
ginate,  .A.  retusa. 

TAMARIND  US,— Only  species,  T.  Indica. 

SARACA.— Only  species,  S.  Indica. 

CYNOMETRA. 

Flowers  in  short  umbel-like  puberulous  racemes  ; ovary  villous,  ,C.  ramiflora. 

Flowers  in  longer  or  shorter  bracted  racemes;  pedicels  glabrous  or  puberulous,.  .C.  cauliflora. 

ACROCARPUS, 

Petals  green,  3-4  lin.  long ; pods  17-18-seeded, A.  combretiflorus. 

Petals  dirty  purple  or  brown,  2 lin.  long  ; pods  8-12  seeded,  A.  grandis. 

PARKIA. 

X Receptacle  irregular. 


Leaflets  only  \ inch  long,  quite  smooth,  1-nerved  with  a lateral  basal  nerve  ; calyx-lobes  short, 
rounded,  P.  leiophylla. 

X x Receptacle  regular. 

O Calyx-lobes  obovate-cuneate. 

Leaflets  1 inch  long,  pubescent  beneath,  penni-nerved, . P.  insignia. 

O 0 Calyx-lobes  short,  rounded. 

Leaflets  inch  long,  sparingly  pubescent  beneath,  1-nerved  without  lateral 

nerves,  , P.  Roxburghii. 

XYLIA.— Only  species, X.  dolabriformis. 

ADENANTHERA.— Only  species,  A.  pavonina. 

ACACIA. 

(Trees,  branches  armed  only  with  paired  stipulary  or  infra-st  ip  id  ary  spines). 

X Flowers  in  globular  heads. 

0 Pods  thick,  A.  Farnesiana. 

O 0 Pods  flat,  dry. 

Park  whitish  ; flower-heads  arranged  in  terminal  more  or  less  ample  panicles, ...A,  Icueopldoea. 

X x Flowers  in  spikes. 

Spikes  white,  tomentose  ; young  leaves  greyish  pubescent ; bark  white, A.  Suma. 

Spikes  yellow,  glabrous  or  pubescent;  leaves  glabrous  or  nearly  so  ; bark  dark-brown, A, Catechu. 

ALBIZZIA. 

* Pods  very  flat  and  straight,  the  sutures  slightly  raised ; seeds  free  without  pulp. 

X Pinnae  numerous,  10-18  ; leaflets  linear,  1-G  lin.  long,  in  very  numerous 
pairs. 

0 Leaflets  bluntish,  the  nerve  central  or  nearly  so. 

Leaflets  glabrous  ; flower-heads  small,  in  terminal  panicles, .A.  myriophylla. 

00  Leaflets  more  or  less  acute,  the  nerve  marginal  or  nearly  so. 

Stipules  very  large,  obliquely  ovate,  acuminate ; all  parts  more  or  less  shortly  pubescent; 
corolla  nearly  4 times  longer  than  the  calyx,  A.  stipulata. 


47 


Stipules  none  or  obsolete  ; flowers  unknown  ; full-grown  parts  glabrous  or  nearly  so,  A.  elegans.' 

X X Pinnae  in  2-6  pairs;  leaflets  ovate  to  oblong , \-\\in.  long,  in  several 
pairs. 

0 Leaflets  sessile. 

Flowers  small,  calyx  minute,  corolla  lin.  long, A.  odoratissima. 

Flowers  rather  conspicuous  ; calyx  1J  lin.  long,  corolla  4 lin.  long, A.  Lebbek. 

0 0 Leaflets  on  short  petiolulcs,  A.  procera. 

XXX  Pinnae  in  a single  pair  ; leaflets  few  only,  large , acuminate. 

All  parts  glabrous;  pods  broad,  very  flat, A.  lucida. 

* * Pods  circinately  or  screw-like  twisted  or  curved,  the  seeds  often  imbedded  in  a spongy 
pulp. 

X Unarmed.  Seeds  without  pulp  or  arillus. 

0 Flowers  pedicelled,  in  head-like  umbels  or  racemes. 
f Branchlets  terete. 

Leaves  with  a single  pair  of  pinnae  ; leaflets  in  2 3 pairs,  smooth  and  glossy  ; seedbearing 

lobes  of  pod  about  an  inch  broad  and  long,  A.  Jiringa. 

f f Branchlets  sharply  angular. 

Leaves  with  about  12  pairs  of  pinnae  ; leaflets  in  4-8  pairs  while  young  (along  with  all  softer 

parts)  shortly  and  softly  pubescent,  acuminate,  A.  angulata. 

0 0 Flowers  sessile,  in  small  heads. 

Leaves  with  a single  pair  of  pinnae ; leaflets  in  3 or  2 pairs,  almost  glabrous,  glaucous 

beneath,  A.  glomeriflora. 

X x Stipules  all  or  some  of  them  spiny -indurated.  Seeds  with  a fleshy  white, 
arillus. 

Flower-heads  small,  sessile  or  nearly  so, A.  dulcis. 


ROSACE2E. 

Conspectus  of  genera. 

* Ovary  superior.  Ripe  carpels  not  enclosed  in  the  calyx-tube.  (Fruit  a drupe.) 

X Flowers  usually  not  symmetrical.  Style  basilar.  Ovules  2,  ascending  Radicle  inferior. 
Parinarium. — Petals  5 or  4.  Stamens  perigynous  with  filiform  filaments  and  small  anthers.  Ovary  and  drupe  2- 
celled. 

y y Flowers  symmetrical.  Style  nearly  terminal.  Ovules  2,  suspended.  Radicle  superior. 
Prunus. — Calyx  5-lobed.  Petals  5,  usually  conspicuous.  Drupe  straight  with  a bony  putamen. 

Pygeum. — Calyx  5-15-toothed.  Petals  5-10,  minute,  or  none.  Drupe  often  transversely  oblong,  coriaceous. 

* * Ovary  inferior  or  enclosed  in  the  calyx-tube.  Ripe  carpels  within  the  persistent  calyx-tube  and 

forming  a compound  fruit. 

X Carpels  many,  1-ovuled.  Achens  dry,  enclosed  in  the  fleshy  calyx-tube. 

Rosa. — Only  genus. 

X X Carpels  1-5,  with  2 ovules  in  each.  Fruit  an  apple  with  a 2-5-cellod  putamen,  or  an  1-5- 
pyrenous  drupe  or  berry. 

Pirus. — Calyx-limb  deciduous  or  persistent.  Orary  and  fruit  2-5-celled,  the  cells  separate,  the  endocarp  usually 
cartilaginous.  Leaves  deciduous. 

Kriobotrya. — Calyx-limb  persistent.  Ovary  and  berry  1-5-celled,  the  endocarp  and  septa  thin.  Leavos  ever- 
green. 


PARINARIUM.— Only  species,  P.  Sumatranum. 

PRUNUS.— Only  species, P.  Javanica. 

PYGEUM. 

Ovary  and  underside  of  leaves  more  or  less  tawny- villous,  P.  arboreum. 

Ovary  glabrous  or  sparingly  hirsute. 

All  parts  glabrous ; nerves  and  veins  conspicuous,  immersed  ; leaves  almost  ru- 
gose,   P.  acuminatum. 

Younger  branchlets,  petioles  and  leaves  beneath  pubescent  ; nerves  and  veins  thin,  little 
visible, P.  latifolium. 

PIRUS. 

Flowers  and  fruits  on  slender  1-2  in.  long  pedicels,  • p.  Pashia. 

(Flowers  and)  fruits  on  very  short  thick  pedicels,  P,  granulosa. 

ERIOBOTRYA. 

X Leaves  entire. 

Note  : 1 = A.  lebbekoides  of  App.  A. 
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Calyx  and  inflorescence  puberulous  ; berries  the  size  of  a pea,  E.  Notoniana. 

Inflorescence  glabrous  ; fruit  an  apple  of  the  size  of  a bullet, E.  macrocarpa. 

x x Leaves  coarsely  crenate-serrate  ; inflorescence  rusty  woolly-tomentose. 

Leaves  glabrous  ; calyx  about  a line  long,  E.  tinctoria. 

Leaves  woolly  tomentose  beneath  ; calyx  3-4-liu.  long, E.  Japonica. 


HAMA  MEL  IDEJE. 

Conspectus  of  genera. 

BuCKLANDlA. — Flowers  polygamous.  Male  flowers  with  linear  petals.  Evergreen  trees. 
Altingia. — Flower-heads  1-bracted.  Flowers  unisexual.  Petals  none.  Deciduous  trees. 


BUCKLANDIA- Only  species B.  populnea. 

ALTINGIA.— Only  species,  A.  excelsa. 


BHJZOPHORE2E. 

Conspectus  of  genera. 

* Ovary  inferior.  Style  single.  Seeds  without  albumen,  germinating  while  still  on  the  tree,  the  thick 

radicle  enlarging  rapidly  and  protruding  to  a great  length  from  the  summit  of  the  capsule. 
Rhizophora. — Calyx  4-cleft.  Petals  entire.  Ovary  2-celled. 

Ceriops. — Calyx  5-6-cleft.  Petals  emarginate,  appendaged.  Ovary  3-celled. 

Kandelia. — Calyx  5-6-cleft.  Petals  lacerate.  Ovary  1-celled,  with  6 ovules  in  each  cell. 

Bruguiera. — -Calyx  8-14-cleft.  Petals  2 cleft,  appendaged.  Ovary  2-4-celled,  with  a solitary  ovule  in  each  cell. 

* * Ovary  inferior,  nearly  superior  or  free.  Style  single.  Embryo  immersed  in  a fleshy  albumen,  the 

seeds  not  germinating,  until  shed. 

Carallia. — Calyx  bell-shaped  beyond  the  inferior  ovary  the  lobes  short  erect.  Stamens  10-16.  Flowers  cymose. 


RHIZOPHORA. 

Flowers  pedicelled,  petals  villous  along  the  margins, B.  mucronata. 

Flowers  sessile,  petals  glabrous, B.  conjugata. 


CERIOPS. 

Flowers  forming  compact  cymes  on  very  short  peduncles ; petals  setose,  ciliate  towards 

apex, C.  Boxburghiana. 

Flowers  in  rather  loose  cymes  ; petals  terminated  by  2 or-3  clavate  appendages, C.  Candolleana. 


BRUGUIERA. 

* Flowers  small ; calyx-tube  nearly  clavate , the  limb  8-clcft.  Petals  8. 

Calyx-tube  at  base  tapering,  ribbed,  with  the  lobes  very  short  and  rigid,  B.  parviflora. 

Calyx-tube  blunt  at  base,  not  ribbed,  the  lobes  nearly  as  long  as  the  tube,  B.  caryophylloides. 

**  Flowers  rather  large;  calyx-tube  almost  campanulate,  the  limb  1 0-14-cleft. 
Petals  10-14, B.  gymnorkiza. 


CARALLIA. 

Leaves  usually  entire  ; petals  not  embracing  the  filaments, 
Leaves  serrulate  ; petals  embracing  the  filaments,  


C.  integerrima. 
..C.  lanccafo/ia. 


COMBBETACEJE. 

Conspectus  of  genera. 

* Stamens  without  glands  at  base  ; anthers  opening  by,slits.  Ovules  2 or  more.  Flowers  in  racomes, 

spikes  or  heads. 

O Calyx-limb  caducous. 

X Calyx-tube  short,  constricted  but  not  produced  beyond  the  ovaiy. 

Termtnai.ia. — No  potals.  Stamens  inflexed.  Usually  treos.  Flowers  spicate. 

Combretum, Petals  very  rarely  wanting.  Stamons  straight.  Usually  climbors.  Flowers  usually  racemose. 

X X Calyx-tube  long  produced  beyond  the  ovary. 

Anogeissus. Calyx-tube  2-winged  at  base.  Stamons  10,  oxserted.  Loaves  alternate.  Flowers  in  donso  heads. 

(>  O Calyx-limb  persistent. 

Lumnitzera. Calyx-tube  elongate,  narrowed  abovo  the  ovary.  Stamons  5 or  10,  oxsortod.  Loaves  alternate. 

Flowers  racemose. 

* * Stamens  alternating  with  as  many  glands  or  staminodos  ; anthers  oponing  by  a slit  along  the  inner 

edge  or  by  2-valves.  Ovules  solitary.  Flowers  in  cymes. 

GyROCAufus.— Calyx-lobes  imbriate,  2 of  them  persistent  and  much  enlarging.  Fruit  2-winged  at  apex. 
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TERMINALS. 

* Fruit  a fleshy  drupe,  with  a bony  putamcn,  compressed  or  obsoletely  angular. 

O Inflorescence  quite  glabrous. 

All  parts  quite  glabrous;  petioles  very  short ; racemes  simple;  drupes  compressed,?7.  Catappa. 


As  former,  but  drupes  obsoletely  5-angular,  red  inside T.procera. 

0 0 Inflorescence  puberulous  or  tomentose. 

Leaf-buds  rusty  villous ; leaves  obovate,  petioles  2-3  in.  long ; drupes  obovate,  usually 

silky  pubescent,  T.  Bellerica. 

Young  shoots  and  underside  of  short-petioled  oblong  leaves  rusty  villous  ; ovary  villous  ; 

drupes  oval,  glabrous, T.  Chebula. 

As  former,  but  ovary  quite  glabrous,  the  flowers  and  fruits  much  smaller,. T.  tomentella. 

Yery  young  shoots  rusty-villous ; leaves  smooth,  on  short  petioles,  acuminate.  Drupes 
oblong-lanceolate,  obsoletely  5-cornered, T.  citrina. 


* * Fruit  a dry  nut  with  a chartaceous  or  fibrous-coriaceous  pericarp,  compressed  or 

3-5-cornered,  l-5-icinged. 

0 Futs  usually  3-corner ed,  the  angles  expanded  into  2 equal,  or  1-3  unequal 
wings. 

All  parts  glabrous ; leaves  obovate,  petiole  2-3  in.  long ; nut  2-winged,  about  3 — 3J  in. 
across,  . T.  bialata. 

As  former,  leaves  smaller  and  shorter  petioled ; nuts  2-winged,  only  | — f in. 
across,  T.  pyrifolia. 

0 O Nuts  4 -or  5-cornered,  all  angles  equally  produced  into  icings. 

All  parts  more  or  less  greyish  tomentose  ; leaves  prominently  net-veined  ; petioles  short,  with 
2 stalked  turbinate  glands,  T.  alata. 

All  parts  glabrous  ; net-veination  of  leaves  not  prominent  ; petioles  short,  with  2 stalked 
turbinate  glands;  inflorescence  glabrous  to  almost  tomentose,  T.  crenulata. 

COMBRETUM. 

Flowers  5-merous ; petals  none  ; calyx  infundibuliform-cupshaped  ; inflorescence  greyish 
velvety,  C.  apetalum. 

ANOGEISSUS. 

Leaves  obovate,  retuse  or  blunt,  glabrous ; flower-heads  several  together  on  branched 
peduncles, A.  latifolius. 

Leaves  acuminate,  at  least  while  young  pubescent ; flower-heads  solitary,  . . , ,A.  acuminatus. 

LUMNITZERA. 

Flowers  white  ; stamens  10,  about  as  long  as  the  petals,  L.  raccmosa. 

Flowers  crimson,  stamens  5 or  10,  twice  as  long  as  the  petals,  L.  coccinea. 

GYROCARPUS. — Only  species, G.  Jacquini. 


MYRTACEFE. 

Conspectus  of  genera. 

* Fruit  a capsule,  opening  at  top  into  as  many  valves  as  cells  to  the  ovary,  very  rarely  indehiscent. 
Melaleuca. — Stamens  united  in  5 free  phalanges  alternating  with  the  petals.  Flowers  in  heads  or  spikes. 
Tiiistania. — Stamens  united  in  5 bundles  opposite  to  the  petals.  Flowers  in  cymes. 

* * Fruit  an  indehiscent  berry  or  rarely  a drupe.  Leaves  opposite,  dotted. 

O Calyx-limb  closed  or  almost  imbricate-lobed  in  bud,  in  the  expanded  flower  deeper  valvately 
divided. 

Psidiuh. — Ovary  2-  or  more-celled.  Ovulos  in  many  series.  Embiyo  circinate. 

O 0 Calyx-limb  4-or  5-lobed  in  bud,  closed,  in  expanding  often  falling  off  in  an  entire  calyptra. 
Nelitris. — Ovary  5-  or  rarely  4-celled,  with  2 to  6-ovules  in  oach  cell.  Embryo  long  and  narrow,  curved  circular  or 
spiral,  with  small  cotyledons. 

Eugenia. — Ovary  2-  or  3-eelled,  with  several  ovules  in  each  cell,  without  spurious  dissepiments.  Embryo  thick  and 
fleshy,  either  indivisible  or  with  2 thick  fleshy  cotyledons  and  a short  radicle. 

* * * Fruit  woody,  fibrous  or  fleshy,  indehiscent.  Leaves  alternate,  not  dotted. 

Barringtonia. — Stamens  all  perfect.  Fruit  angular,  fibrous,  1-seeded. 

Careya. — Outer  or  inner  stamens,  or  both,  without  anthers.  Fruit  ovoid  or  globular,  fleshy,  with  several  seeds 
imbedded  in  pulp. 


MELALEUCA— Only  species, M.  leucadendron. 

TRISTANIA. 


0 Calyx-lobes  blunt  or  nearly  so. 
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Leaves  sessilo  or  nearly  so,  rigidly  coriaceous,  glossy  on  both  sides  ; flowers  sessile  or  nearly 

so  ; calyx  about  3 lin.  across, T.  afflnis. 

Leaves  petiolcd,  thin  coriaceous,  opaque  beneath ; flowers  pedicelled ; calyx  only  lj  lin. 

across  ; capsule  exserted, T.  Birmanica. 

0 O Calyx-lobes  subulate-acuminate. 

Capsule  hardly  exserted, T.  Griffithii. 

PSlDlUMi- Only  species, P.  Guajava. 

NELITRIS. — Only  species,.  . . * Ar.  paniculata. 

EUGENIA. 


* Calyx  smooth  inside,  without  an  intra-staminal  thickened  ring ; J lowers  usually 
small,  the  calyx-limb  often  obsolete  and  turning  truncate  after  flowering.  Berries 
often  small,  globular  to  ovoid,  more  or  less  sappy,  1-  rarely  2 -seeded. 

0 Calyx  elongate  or  shorter,  more  or  less  obverse/y  conical. 

X Flowers  in  simple  or  almost  simple  axillary  racemes.  Berries  ovoid. 
Calyx  very  elongate. 

Calyx  tubular-narrowed,  1 — J in.  long,  the  lobes  broad  and  rounded  ; berry  about  an  in.  long 

ovoid-oblong,  crowned  with  the  calyx-lobes,  . . ,E.  clan flora. 

Catyx  clavate,  | \ in.  long,  the  limb  truncate  ; berry  clavate-oblong,  only  | in.  long, 

crowned  with  the  cup-shaped  truncate  calyx-limb,  E.  leptantha. 

X X Flowers  in  more  or  less  corymb  like  axillary  and  terminal  panicles 
Calyx  shorter. 

-f  Calyx  contracted  in  a pedicel -like  base. 

Calyx  smooth  ; leaves  somewhat  glaucous  beneath;  berries  black,  E.  grata. 

Calyx  in  a dried  state  granular-rough  ; berries  white  ; leaves  rather  glossy  beneath, E.Zeylanica. 


-f-  + Calyx  sessile,  not  pedicel-like  narrowed.  Flowers  in  terminal  (and 
sometimes  also  axillary ) corymb-like  panicles. 

Leaves  more  or  less  linear,  netveined  between  the  remote  indistinct  irregular  lateral  nerves  ; 

a shrub,  E.  contracta. 

Leaves  more  or  less  oblong,  somewhat  glaucescent  beneath,  not  net-veined  between  the 

approximate  parallel  lateral  nerves.  A tree,  E.  bracteolata. 

0 0 Calyx  hemispherical  to  funnel-shaped,  sessile  or  pedicel-like  contracted  at 
base. 


X Leaves  usually  opaque ; ordinarily  green,  the  lateral  nerves  more  or  less 
distant,  somewhat  irregular  and  netveined  between.  Inflorescence  usually 
lateral  from  the  older  branches. 

-f  Calyx  sessile,  without  a pedicel-like  tapering  base. 
f Leaves  not  glaucous  beneath. 


Petiole  | — | in.  long  ; leaves  not  decurrent,  broader  ; flowers  more  than  3 together  ; panicle 
longer  peduncled,  the  last  ramifications  very  short,  E.  opcrculatn. 

As  former  but  leaves  more  obovate  ; panicle  very  short  peduncled  or  almost  sessile,  more 
lax  ; flowers  often  by  threes, E.  obovata. 

Leaves  acuminate  decurrent  in  a short  petiole,  more  acuminate,  E.  Faniala. 

+ £ Leaves  glaucous  or  glaucescent  beneath. 

Pranchlets  terete  or  nearly  so  ; panicles  more  or  less  peduncled  ; calyx-lobes  obsolete,  soon 
truncate,  E.  cinerea. 

As  former  but  calyx-lobes  rotuudate,  nearly  | incli  long,  E.  praecox. 

Pranchlets  (often  wingedly)  4-cornered ; panicles  short,  sessile,  E.  tetragona. 

4-  + Calyx  narrowed  Jn  a longer  or  shorter  pedicel  like  base  ; panicles 
short,  sessile  or  nearly  so,  usually  branched  already  from  the  base. 

f Lobes  of  calyx-limb  distinct,  up  to  | lin.  long. 


Pranchlets  brownish  ; cyme-like  panicles  slender,  short, E.  ccrasoides. 

t t Lobes  cf  calyx-limb  obsolete,  soon  truncate. 

Pranchlets  greyish  ; panicles  cyme-like,  short,  E.  balsamea. 


X X Leaves  usually  glossy,  often  drying  blackish  or  brownish , the  lateral  nerves 
all  thin  and  vein-like,  more  or  less  narrowly  parallel-running. 

+ Calyx  narrowed  in  a longer  or  shorter  pedice  l like  base. 

f Inflorescence  lateral  from  the  older  branchlets. 
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Calyx  a line  long,  almost  sessile  ; ramifications  of  panicle  sharply  4-comered,  berries  ovoid, 
the  size  of  a pea  ; branchlets  brownish,  E.  fruticosa. 

Calyx  2 lin.  long,  tapering  in  a thick  pedicel-like  base  ; ramifications  of  the  panicle  obsoletely 
4-cornered  ; berries  ovoid-oblong,  \ inch  long  ; branchlets  white, E.  Jambolana. 

f f Inflorescence  terminal  ( and  often  on  the  same  branch  also 
axillary). 

A Branchlets  brown. 

||  Leaves  bluntisli  acuminate  to  blunt. 

Leaves  thin  coriaceous,  the  lateral  nerves  thin  but  distinct  ; petiole  3 lin.  long, 
slender,  E.  cymosa. 

Leaves  firmly  coriaceous,  the  lateral  nerves  obsolete  ; petiole  thick,  not  above  a line 
long,  E.  myrtifolia. 

||  ||  Leaves  lunej  and  sharply  acuminate. 

Leaves  almost  chartaceous,  pale  coloured  beneath;  petiole  about  2 lin.  long.^E1.  acuminatissima . 

A A Branchlets  lohitc. 

Leaves  bluntish  acuminate,  almost  chartaceous,  elegantly  transversely  veined,  . . . ,E.  venusta. 

+ + Calyx  not  or  almost  not  contracted  at  the  base , sessile. 
f Branchlets  relate.  Leaves  drying  black  or  reddish. 

Leaves  chartaceous  ; calyx-lobes  about  a line  long  ; petals  2 lin.  long  or  longer ; filaments  4-5 
lin.  long, ,E.  rubens. 

Leaves  of  a thicker  texture,  the  lateral  nerves  strong  and  prominent  ; caljTx-lobes  and  petals 

shorter  ; filaments  2-3  lin.  long  ; berries  obovoid, E.  Thumra. 

f f Branchlets  red-brown.  Leaves  drying  blackish  or  reddish. 

Habit  of  former,  but  lateral  nerves  thin  and  vein-like  ; berries  almost  globular,  the  size  of  a 
large  cherry, , E.  oblata. 

* * Calyx  usually  icith  circular  or  4- angular  intra-stamina l ring  or  the  stamens  on  the 
thickened  ring  itself ; flowers  often  conspicuous;  calyx-limb  conspicuously  4 -lobed, 
the  lobes  persistent.  Berries  usually  large , more  or  less  turbinate  or  ovoid,  the 
endocarp  thick,  fleshy.  Seeds  large. 

O Calyx-lobes  in  fruit  spreading. 

x"  Calyx  less  than  \ an  in.  long. 

-f-  Flowers  sessile. 

f Leaves  firmly  coriaceous,  glossy,  the  lateral  nerves  thin,  parallel. 

Flowers  in  terminal  and  often  also  in  axillary  panicles. 

Leaves  5-6  in.  long,  blunt  or  nearly  so;  panicle  corymb-like,  peduncled ; berry  obovoid-pear- 
shaped,  about  an  in.  long E.  grandis. 

Leaves  only  2-3  in.  long,  decurrent  at  base,  bluntish  apiculate, E.  lepidocarpa. 

Leaves  cuneate  at  base  ; flowers  in  sessile  reduced  cluster-like  panicles  ; ramifications  very 

short  and  thick,  joint-like, E.  pachyphylla. 

f f Leaves  coriaceous,  opaque,  the  lateral  nerves  curved  and  distant. 

Leaves  long-petioled  ; panicle  terminal,  corymb-like,.  . . t E.  tristis. 

+ + Flowers  pedicelled.  Leaves  more  or  less  chartaceous,  the  lateral 
nerves  curved. 

Flowers  in  axillary  and  terminal  panicles ; calyx-base  thick,  pedicel-like,  the  true  pedicel 
very  short  or  almost  none,  ,E.  lanceaefolia. 

Flowers  in  simple  slender  lateral  or  axillary  racemes  ; calyx-base  filiform  and  pedicel-like  ; 

pedicels  filiform,  long, E.  cerasiflora. 

X X Calyx  an  in.  long  or  longer. 

Leaves  large,  almost  sessile,  cordate  or  rounded  at  base  ; corymbs  lateral  and 
terminal,  E.  formosa. 

0 0 Calyx-lobes  in  fruit  incurved  or  inflexed. 

X Flowers  sessile  or  nearly  so. 

Leaves  cordate  or  rounded  at  base,  the  petiole  very  short  and  thick,  corymbs 
terminal, E.  macrocarpa. 

Leaves  sessile  with  a cordate  base,  blunt ; branchlets  white,  terete ; corymbs  small, 
lateral,  « E.  atnplcxicuulis. 


Leaves  petioled,  acuminate  at  both  ends  ; panicles  cluster-like  reduced,  lateral,  E.  Malacccnsis. 
X X Flowers  truly  or  spuriously  pcdicelled. 

+ Leaves  whorled  by  threes,  narrow , obtuse  at  base. 

Leaves  linear-lanceolate,  almost  sessile  or  very  shortly  petioled  ; petals  4-16,  . . E.  polypetala. 

+ + Leaves  opposite. 

f Leaves  rounded  at  base.  Fruits  obversely  turbinate , waxy,  white 
or  rose-coloured. 


Branchlets  usually  4-cornered  and  often  wingedly  so,  white  or  pale-ooloured ; leaves  acumi- 


nate, the  marginal  nerves  as  strong  as  the  nerves  themselves,  E.  aquea. 

Branchlets  terete,  brown  ; leaves  bluntish,  the  marginal  nerve  faint,  ,E.  Javanica. 

f f Leaves  acute  at  base,  narrow,  petioled. 

Berries  almost  globular  or  ovoid,  dull-yellow, E.  Jambos. 


BARRINGTONIA. 

* Calyx  in  bud  closed,  entire,  valvatcly  rupturing  in  2-4  lobes.  Flowers  pcdicelled. 

X Fruit  with  appendages,  angular. 

Flowers  about  3 in.  in  diameter  or  larger,  in  corymb-like  short  erect  racemes ; leaves  entire, 

sessile,  B.  Asiatiea. 

Flowers  about  an  in.  in  diameter,  in  long  slender  pendulous  racemes;  leaves  crenulate,  very 

short  petioled, B.  racernosa. 

X X Fruit  conically  pyramidal,  with  short  wing-like  appendages  at  the  base. 
Leaves  crenulate  ; racemes  rather  erect,  puberulous,  . . B.  conoidea. 

* * Calyx  already  in  bud  3-4-cleft,  the  lobes  imbricate. 

X Flower  pedicelled ; rachis  of  raceme  slender ; fruits  sharply  4-cornered. 


Glabrous  or  slightly  pubescent ; flowers  red,  rather  small ; leaves  crenulate,  short- 

petioled,  B.  acutangula. 

X X Flowers  sessile,  the  rachis  of  the  raceme  very  thick  and  almost  fleshy. 

+ Calyx-tube  winged ; fruit  narrowly  winged  along  the  corners. 

Leaves  blunt  or  acute  at  the  base,  not  decurrent ; calyx-lobes  rounded,  2 lin.  long, B.  angusta. 
Leaves  long-decurrent  and  acuminate  at  the  base  ; calyx-lobes  3-angular-ovate,  more  or  less 


acute,  more  than  3 lin.  long,  .B.  pterocarpa. 

+ + Calyx-tube  angular,  not  winged  ( fruit  unknown). 

Leaves  entire,  elongate,  long-petioled, ,E.  macrostachya. 

CAREYA. 


x Flowers  on  long  pedicels. 

Undershrub  ; berry  only  an  in.  thick  ; seeds  about  3 lin.  long, 


C.  herbacca. 


X X Flowers  sessile.  Trees. 


Petals  blunt  or  rounded  at  apex,  concave.  Ovules  in  2 rows  in  each  cell,.  C.  arborea. 

Petals  acute,  the  borders  revolute  ; ovules  in  6 rows  in  each  celll,  C.  sphaerica. 

PLANCHONIA.— Only  species,  P.  valuta. 


MELA  S TOMA  CEJE. 

Conspectus  of  genera. 

* Anthers  opening  by  1 or  2 apical  pores. 

Melastoyia. — Ovary  adnate  to  the  calyx.  Anthers  unequal,  10-14.  iruit  a berry. 

* * Anthers  opening  by  longitudinal  slits. 

Memecylon.— Anthers  8.  Ovary  1-celled,  the  placenta  central  and  free.  Berry  1-soedod. 


WIELASTOMA. 

Leaves  more  or  less  adpressed  bristly-hairy  or  pubescent,  calyx  covered  witli  closely  oppressed 
chaffy  scale-like  bristles  of  1 lin.  length, M.  nor  male. 


MEMECYLON. 

* Calyx  radiately  nerved  within , 
mushroom. 


the  nerves  raised  and  lamellate  like  the  gills  of  a 


O Leaves  more  or  less  thick  coriaceous  without  visible  lateral  veins. 

f Leaves  with  cordate  or  rounded  base,  sessile  or  on  very  short  thick 
petioles.  Flowers  conspicuous.  Branchlets  terete. 


Cymes  and  pedicels  very  short  and  robust  ; berries  ovoid-oblong,  rather  large,.  .31.  coerulcum. 

Cymes  lax,  peduucled,  rather  slender  ; pedicels  slender,  2-3  liu.  long,  M.  pulchrum. 

t | Leaves  petioled,  more  or  less  tapering  at  base , when  rounded  con- 
tracted in  a moderately  long  petiole. 

A Branchlets  terete  without  or  only  with  very  faintly  raised  lines. 
Flowers  small,  calyx  vp  to  a tine  in  diameter,  smooth,  not 
tubercled. 

Leaves  rounded  at  base,  smooth  and  shining  ; petiole  3-4  lin.  long  ; pedicels  2-3  lin.  long, 
cymes  simple  or  compound,  peduucled, 31.  edide. 

Leaves  attenuate  at  base,  sharply  acuminate  ; pedicels  1-1 j liu.  long ; umbel-like  cymes  short- 
peduncled 31.  plebejum. 

Leaves  attenuate  at  base,  very  acuminate,  glossy  ; petiole  1-2  lin.  long  ; pedicels  hardly 

a line  long,  thick  ; cymes  very  short,  almost  sessile,  31.  laedgatum. 

A A Branchlets  more  or  less  terete , marked  with  4 blunt  lines. 
Calyx  about  1|  lin.  wide. 

Pedicels  thick  and  short  ; calyx  undulate-truncate  with  a hemispherical  tubercled  base,  leaves 

bluntish  or  retuse,  shortly  acuminate,  M.  punctatum. 

AAA  Branchlets  ^-angular  or  almost  4- winged. 

As  former,  hut  calyx-base  smooth  ; cymes  short-peduncled  or  almost  sessile  ; leaves 
turning  dark-coloui’ed  in  drying,  31.  scutellatum. 

Cymes  rather  short  peduucled  ; leaves  3-4  in.  long,  turning  yellowish  in  drying,  M.  elegans. 

Calyx  about  | lin.  wide,  sharply  4-toothed;  leaves  only  LlJ  liu.  long,  pedicels  about  a liue 
long  ; cymes  small,  poor,  almost  sessile, M, paucijlorum. 

O 0 Leaves  thin  coriaceous,  with  the  lateral  nerves  and  often  also  the  veins  more  or 
less  conspicuous,  the  nerves  arcuate-anastomosing  towards  the  'margins. 

Umbellets  in  thyrsoid  cymes,  pedicels  1-2  lin.  long  ; calyx  f lin.  wide,  the  limb  sinuate-4- 
angular,  31.  Griffithianum. 

As  former,  but  pedicels  more  slender  ; cymes  simple  ; calyx  1-1^  liu.  wide,  . .31.  celastrinum. 

* * Calyx  not  radiate-lamellate  veined  within , or  the  nerves  very  faint. 

Leaves  sessile  or  nearly  so,  turning  yellowish  and  opaque  iu  drying  ; cymes  sessile,  umbel- 
like ; calyx  conspicuously  4- toothed, 31.  umbellatum. 


LYTHRARIE 2E. 

Conspectus  of  genera. 

* Ovary  superior. 

0 Leaves  blackisli-dotted  beneath. 

Woodfohdia. — Calyx  tubular,  curved.  Stamens  decliuate,  inserted  at  the  base  of  the  calyx-tube.  Capsule  elongate, 
sessile.  Seeds  pilose. 

O 0 Leaves  without  or  with  pellucid  dots  beneath. 

X Ovary  and  capsule  totally  enclosed  in  the  calyx-tube. 

Pemphis. — Calyx  12-toothed,  ribbed.  Petals  6.  Stamens  twice  as  maay.  Capsule  1-celled,  transversely  circumsciss. 

X X Capsule  more  or  less  protruding  from  the  calyx-tube. 

Lawsonia. — Calyx  4-parted.  Petals  4.  Stamens  twice  as  many.  Capsule  globular,  4-celled,  irregularly  bursting. 
Crypteronia. — Calyx  4-5-cleft.  Petals  none.  Stamens  4-5.  Capsule  2-eelled,  2-valved.  Seeds  minute. 
Lagekstroejiia. — Calyx  campanulate,  4-G-occasionalIy  7-clcft.  Petals  4-6,  or  none.  Stamens  indefinite.  Capsule 
3-6-celled  and  valved.  Seeds  large,  expanded  in  a lateral  wing. 

Duabanga. — Calyx  spreading,  4-7-parted,  the  segments  thick.  Petals  4-7.  Stamens  indefinite,  in  a single  row. 

Capsule  4-8-celled  and  valved.  Seeds  appendaged  on  both  ends,  scobiform. 

Sonneratia. — Calyx  campanulate,  4-8-lobed.  Petals  4-8,  or  none.  Stamens  indefinite.  Berry  many-celled. 

* Ovary  inferior. 

Punica. — Calyx-lobes  5-7,  thick.  Petals  5-7.  Stamens  indefinite.  Ovary  many-celled,  the  cells  superposed  in  2 
rows.  Seeds  with  a pulpy  testa. 


WOODFORDIA. — Only  species, W.  fruticosa. 

LAWSONIA.— Only  species,  ,L.  inermis • 

CRYPTERQNIA. 

Flowering  calyx  about  ^ lin.  wide  ; leaves  usually  puberulous  beneath, C.  pubescens. 

Flowering  calyx  about  1-1  \ liu.  wide  ; leaves  quite  glabrous,, C.  paniculata. 

LAGERSTROEMIA. 

* Calyx  terete,  without  ribs  or  furrows. 

O Calyx  and  all  other  parts  glabrous. 
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Leaves  whitish-glaucous  beneath  ; flowers  hardly  | an  inch  in  diameter,  L.  parvi flora. 

Leaves  uniformily  green  ; flowers  1^-2  in.  in  diameter X.  Indica. 


0 0 Calyx  and  inflorescence  covered  with  a rusty-coloured  tomentum. 

Flowers  almost  racemose,  in  panicles  ; calyx  shorter  than  the  capsule,  . . . ,L.  calyculata. 
* * Calyx  furrowed,  plicate-sulcate  or  angular,  with  the  angles  acute  or  almost  winged. 

O Ribs  or  angles  twice  as  many  as  calyx-lobes , the  alternating  shorter  ones 
terminating  at  the  sinuses  of  the  lobes,  the  others  running  throughout  the  lobes, 

X Calyx  and  inflorescence  covered  with  a rusty-coloured,  tawny  or  white 
fl’occose  tomentum  ; calyx-lobes  terminating  in  a subulate  or  short  mucro. 
Fullgrown  leaves  glabrous,  acuminate  ; tomentum  rusty  coloured  ; petals  on  short  claws, 

not  fringed, L floribunda. 

Adult  leaves  puberulous  beneath,  acuminate  ; tomentum  whitish  or  yellowish  ; petals  on  long 

slender  claws,  ciliolate, L.tomentosa. 

As  former  ; leaves  mucronate  or  acute  ; flowers  twice  as  large  ; petals  conspicuously 

fringed, L.  Loudoni. 

X X Calyx  and  inflorescence  pruinose  or  minutely  whitish  or  greyish  puberu- 
lous. All  other  parts  glabrous. 

Leaves  whitish  glaucous  beneath  ; calyx  10-12-angled,  the  angles  acute,  L.  hypoleuca. 

Leaves  green  ; calyx  plicately-sulcate,  the  ribs  very  blunt  and  broader  than  the 

furrows, L flos-reginae. 

Leaves  green  ; calyx  longitudinally-furrowed  without  ribs,  L.  macrocarpa. 

0 0 Angles  of  calyx  as  many  as  lobes,  alternating  with  the  lobes,  the  latter 
without  ribs. 

All  softer  parts  almost  greyish  from  short  soft  pubescence ; angles  of  calyx  almost  winged  ; 


petals  none, . L.  villosa. 

DUABAtiGA.— Only  species, D.  grandiflora. 

SQNNERATIA. 

* Stigma  funnel-shaped-capitate,  small.  Calyx  6-8-lobed. 

0 Petals  present. 

Leaves  obovate,  broad  ; petals  linear-lanceolate,  dark-purple  ; calyx  terete,  S.  acida. 

0 0 No  petals. 

Calyx  in  bud  ellipticaliy  oblong,  acute,  the  tube  iu  bud  obsoletely,  afterwards  strongly,  6-8- 

angled,  S.  alba. 

Calyx  in  bud  ovoid,  obtuse,  the  tube  remaining  terete,  S.  Griffithii. 

* * Stigma  large,  nearly  3 lin.  in  diameter,  conically  umbrella-like.  Calyx  4-lobed, 

terete. 

Leaves  oblong  to  lanceolate  ; no  petals,  „ S.  apetala. 

FUNICAi — Only  species, P.  Granatum. 


SAMYDACEJE. 

Conspectus  of  genera. 

* Petals  none  Stamens  6-30,  in  a single  row,  often  alternating  with  as  many  staminodes. 

Casearia. — Stamens  6-1 5,  alternating  with  as  many  short  ciliate  staminodes.  Style  simplo,  entire  or  at  top  3- 

lobed  or  cleft.  Flowers  clustered  or  in  corymbs. 

* * Petals  4-15.  Stamens  as  many  as  petals  singly  or,  if  more,  collected  in  clusters,  opposite  to 

the  petals. 

Homalium. — Petals  as  many  as  sepals.  Ovary  more  or  less  adnato  to  the  calyx  and  inferior. 


CASEARIA. 

* Filaments  very  slender,  many  times  longer  than  the  anthers. 

X Stamens  and  staminodes  8 each,  distinctly  inserted. 

All  parts  glabrous  ; leaves  coarsely  eremite  ; flowers  about  2 lin.  in  diameter,  pedicels  and 

calyx  glabrous,  C.  Canziala. 

Young  shoots,  calyx,  pedicels  and  often  also  the  nerves  of  underside  of  the  semilate  leaves 
puberulous  ; flowers  only  a lino  in  diameter, C.  glomerata. 

X X Stamens  and  staminodes  8 each,  united  at  the  base  and  forming  a broad 
disk  round  the  ovary. 


. .C.  tomentosa. 
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All  parts,  also  the  flowers  and  pedicels  more  or  less  tomentose  or  puberulous, 

* * Filaments  short,  only  as  long  as  the  anthers. 

All  parts,  also  the  flowers  and  pedicels  more  or  less  tomentose  or  puberulous,  . . . . C.  Vareca. 


HOMALIUM. 

* Stamens  solitary  and  opposite  the  petals. 

0 Flowers  about  2 lines  in  diameter. 

Ovary  villous  ; leaves  coriaceous,  tomentose  or  puberulous  beneath  ; flowers  tomentose, 

sessile  ; racemes  robust,  tomentose, II.  tomentosurh. 

Ovary  villous  ; leaves  thin  chartaceous,  pubescent  along  the  nerves  ; flowers  tomentose, 

shortly  pedicelled  ; racemes  pubescent,  slender,  II.  Griffithiamm. 

0 0 Flowers  about  a line  in  diameter. 

All  parts  also  the  inflorescences  quite  glabrous,  H.  minutiflorum. 

* * Stamens  by  2 or  more  opposite  to  flic  petals. 

Ovary  glabrous.  All  parts  quite  glabrous  ; racemes  slender,  glabrous,  II.  foetidum. 


PASSIFLORACFIE. 

Conspectus  of  genera. 

Carica. — Flowers  unisexual,  or  polygamous,  the  male  and  female  perianths  dissimilar.  Calyx  minute,  Male  corolla 
tubular,  female  one  5-petalled.  Stamens  in  2 rows,  the  filaments  free. 


CARICA, -Only  species, 


C.  Papaya. 


BA  TISCACEJE. 

Conspectus  of  genera. 

Tetrameles. — Only  genus. 

N ~ 

TETRAMELES- Only  species, 


T.  nudiflora. 


ARABIA  CEJE. 

Conspectus  of  genera. 

* Petals  more  or  less  imbricate  in  bud,  inserted  with  a broad  base. 

Aralia. — Gynoecium  2-5-merous.  Styles  free.  Fruit  in  a dried  state  angular.  Pedicels  jointed.  Leaves  usually 
pinnate  or  decompound. 

* * Petals  valvate  in  the  bud.  Stamens  as  many  as  petals.  Albumen  homogeneous. 

O Ovary  2-rarely  1-  3-,  or  4-celled.  Styles  united  in  a cone  or  column. 

Brassaiopsis. — Flowers  5-merous.  Fruit  terete.  Ovary  2-1-celled.  Pedicels  not  jointed.  Umbels  forming  large 
terminal  racemes.  Leaves  usually  palmatifid. 

O O Ovary  5-  cr  more,  rarely  by  abortion  3-4-celled. 

>C  Pedicels  jointed  below  the  calyx. 

Polvscias. — Flowers  5-more-parted.  Petals  free  or  cohering  at  summit.  Leaves  pinnate. 
y y Pedicels  not  jointed. 

Heptapleurum. — Flowers  5-6-morous,  seldom  4-or  7-8-merous.  Drupes  in  a dried  state  ribbed  and  angular. 
Leaves  usually  digitate. 

Trevesia. — Flowers  8-12-merous.  Drupes  globular,  sulcate  or  ribbed.  Leaves  palmatifid,  digitate  or  pinnate. 

* * * Petals  valvate  in  bud.  Stamens  as  many  as  petals.  Albumen  ruminate.  (Ovary  ^-occasionally 

3-celled.) 

y Pedicels  not  jointed. 

Heteropanax. — Styles  distinct,  filiform.  Leaves  pinnately-decompound 
y y Pedicels  jointed  below  the  calyx. 

Macropanax. — Styles  united  in  a cone  or  column.  Leaves  digitate. 

* * * * Petals  valvate  or  valvately  cohering.  Stamens  numerous.  Styles  none,  connate  in  a cone  or 

column. 

Tupidanthus. — Petals  firmly  cohering,  thick.  Gynoecium  poly-(nearly  100-)  merous.  Leaves  digitate, 


ARALIA. 

Leaves  decompound,  sparingly  hirsute  ; petiole  and  rachis  glabious  sparingly,  acule- 


ate,   A.  armata. 

BRASSAIOPSIS. 

Young  shoots  rusty-scurvy-pubescent B.  palmata • 

POLYSCIAS. — Only  species, P.  nodosa. 
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HFPTAPLEURIJIVI, 

Stylos  united  in  an  elongated  cone  ; leaflets  glaucous  beneath, If.  glaucum. 

TRFVESIA.— Only  species . T.  palmata. 

HETEROPANAX,— Only  species,  If  fraqrans. 

fid  ACROPANAX.— Only  species,  31.  oreophilum. 

TUPIDAI^THUS.  -Oniy  species,  T.  calyptratus. 


C0RNACE2E. 

Conspectus  of  genera. 

f Petals  narrow-linear,  valvate  in  the  bud.  Anthers  elongate,  basifix.  Style  elongate. 

Alangium. — Stamens  usually  2 to  4 times  more  than  petals.  Ovary  1-celled.  Albumen  ruminate.  Flowers  in 
clusters. 

Maiilea. — Stamens  as  many  as  petals.  Ovary  1-  to  3-celled.  Albumen  homogeneous.  Flowers  cymose-panieled. 

f f Petals  short,  valvate.  Anthers  short,  dorsifix.  Stylo  short. 

Cornus. — Petals  4.  Ovary  2-celled,  with  a simple  stigma.  Leaves  usually  opposite. 


ALAMGM.-Only  species,  < A.  dccapetalum. 

MARLEA. 

Petals  about  \ inch  long  or  shorter  ; anthers  with  a glabrous  connectivum  ; leaves 

' glabrous,  31.  begoniaefolia 

Petals  nearly  an  inch  long  ; anthers  with  a pilose  and  bearded  connectivum  ; leaves 

puberulous  beneath,  31.  tomentosa. 

CORPUS.— Only  species,  C.  oblonga • 


RUB  I ACE M. 

Conspectus  of  genera. 

Trib. — I.  Coffeaceae.  Fruit  a more  or  less  fleshy  or  sappy  drupe  or  berry,  indehiscent,  1-several-celled,  with  one  or 
more  seeds  in  each  cell.  Seeds  never  winged  or  appendaged. 

* Ovary  2-  or  more-celled,  the  cells  with  a solitary  erect  ovule.  Berry  with  2 or  more  (or  by  abortion 

only  a solitary)  one- seeded  thin  crustaceous  or  rarely  membranous  pyrenes.  Leaves  opposite,  with 
true  interpetiolar  stipules. 

O Ovary  2-celled. 

X Corolla-lobes  valvate.  Albumen  usually  fleshy. 

Psychotuta. — Corolla-tube  short,  bearded  at  throat  j pyrenes  flat  and  entire  on  the  inner  face.  Flowers  in  terminal 
or  axillary  cymes  or  cymose  panicles. 

X X Corolla-lobes  imbricate.  Albumen  usually  horny. 

Ixora. — Corolla  hypocraterimorpli,  the  limb  4-  or  5-parted.  Flowers  in  terminal  corymbs  or  panicles  Stipules 
connate. 

Coffea — Corolla  funnel-shaped,  glabrous,  the  limb  4-7-parted.  Berries  2-  or  rarely  1-seeded,  seeds  enclosed  iu  a 
chartaceous  pyrene.  Flowers  terminal  and  axillary.  Stipules  free. 

SerisSA. — Corolla  funnel-shaped,  velvety,  often  along  with  the  calyx  somewhat  oblique.  Berries  1-  rarely  2-Seeded. 
Flowers  terminal  or  axillary.  Stipules  free. 

0 O Ovary  4-9-celled. 

LasiantHUs. — Calyx  more  or  less  toothed.  Styles  and  ovary-cells  4-9.  Flowers  clustered  or  cymose,  axillary. 

* * Ovary  1-  several-celled  or  rarely  (in  Polyphragmon)  numerous  ; ovules  attached  laterally  or  suspended 

from  the  middle  or  summit  of  each  cell.  Pyrenes  hard  and  bony,  either  connate  in  a hard  bony  puta- 
men,  or  loosely  arranged.  Albumen  usually  fleshy. 

O Corolla-lobes  valvate.  Ovules  laterally  attached  at  or  near  tho  top. 

V angueiua  . — Ovai'y  usually  5-celled  Stigma  discoid. 

Canthium. — Ovary  2-celled.  Drupe  didymous,  or  by  abortion  moro-or  less  1-celled. 

O O Corolla-lobes  imbricate.  Ovules  suspended  from  the  summit  of  the  normal  or  spurious  colls. 

X Drupes  containing  a single  several-celled  putumcn,  with  a single  seod  iu  each  cell. 
Scypuiphora. — Ovary  consisting  of  2 cells  transversely  separated  by  a spurious  septum  and  appearing  4-collod,  the 
upper  spurious  cells  with  a solitary  erect,  tho  lower  ones  with  a suspended  ovule.  Styles  2.  Drupes 
angular-sulcate. 

Guettarda. — Ovary  4-  or  more-celled,  with  a solitary  pendulous  ovule  in  each  cell.  Stigma  thick,  simple.  Drupes 
globular,  rather  large.  Putamon  4-  or  more-celled. 

X X Drupes  berry-like,  several-celled,  each  cell  containing  several  or  numerous  collateral 
or  superposed  free  bony  1-seeded  spurious  pyrenes. 

Polyphragmon. — Stigmatic  styles  as  many  as  cells  to  the  ovary. 

* * * Ovary  1-collcd  with  parietal  placentas  or  more  usually  2-  or  more-celled,  with  numerous  ovulos  in 

each  cell.  Seeds  free,  not  enclosed  in  pyrenes. 

O Ovary  1-celled  with  4-5  parietal  placentas.  Corolla-lobes  imbricate. 

Gardenia. — Flowers  usually  showy.  Stigma  entire,  furrowed-twisted.  Borry  large,  the  numerous  soods  imbedded 
in  pulp. 

O O Ovary  2-celled  Corolla-lobes  imbricate. 

X Placenta  simple. 

RaNDIa. — Stigma  2-lobed,  style  spindle-like  thickonod  Berry  large,  tho  soeds  imbedded  in  pulp. 

Gtuffithia. — Stigma  2-lobed  ; stylo  equal,  not  thickened.  Berry  snjall,  not  pulpy. 

Wi.iii.  \.  - Stigma  undivided,  style  equally  filiform.  Berry  small,  the  soods  without  pulp. 

DiplospORA. — Style  2-cleft.  Berry  rather  large,  not  pulpy.  Soods  in  a double  row  in  each  coll 
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Hypobatitiium. — Style  2-lobed.  Berry  small,  stalked  or  sessile,  not  pulpy.  Seeds  in  a single  row  in  each  cell. 

X X Placenta  2-cleft. 

Mussaenda. — Connective  of  anthers  not  produced  in  a mucro.  The  one  or  other  calycine  lobe  of  outer  flowers 
usually  growing  out  in  a discoloured  leaf  or  leaf-like  appendage. 

OOO  Ovary  usually  5-0-,  rarely  2-3-celled.  Corolla-lobes  valvate. 

Adenosacme. — Calyx  5-4-cleft.  Corolla-throat  naked.  Flowers  iu  terminal  or  almost  terminal  rarely  lateral  cymes 
or  corymbs. 

Urophyllum. — Calyx  entire  or  minutely  toothed.  Corolla-throat  bearded.  Flowers  in  axillary  clusters  or  cymes. 
Trib.  II.  Cinchonaceae.  Fruit  a more  or  less  dry  capsule,  variously  dehiscing  or  rarely  indehiscent  [very  rarely 
turning  fleshy  or  a real  berry,  the  seeds  in  these  cases  always  winged  or  appendaged.]  Ovary  2-or  several- 
celled  with  sevoral  or  a solitary  ovule  in  each  cell.  Seeds  winged  or  not.  Leaves  opposite  with  true  interpetio- 
lar  stipules. 

* Ovary-cells  2-4,  many  (or  in  Cephalanthus  1-)  ovuled.  Capsules  variously  dehiscing,  dry  (or  rarely 

fleshy  and  berry-like  and  indehiscent).  Seeds  more  or  less  winged  or  appendaged.. 

O Flowers  in  dense  heads.  Fruit  a berry  or  berry-like  drupe,  indehiscent,  usually  closely  packed 
on  a thickened  receptacle  and  syncarpous.  Ovary  2-  or  more-celled  with  a solitary  erect, 
or  numerous  pendulous  ovules. 

X Ovules  and  seeds  numerous  in  each  cell,  imbricate,  suspended. 

Psilobium. — Berries  long  and  pod-like,  not  connate.  Seeds  appendaged. 

X X Ovules  and  seeds  solitary  in  each  cell,  erect. 

Morinda. — Berries  often  connate  and  syncarpous,  rarely  free. 

O O Flowers  collected  in  a more  or  less  dense  head  round  a thickened  receptacle.  Capsules 
dehiscing  from  the  base  or  otherwise,  dry,  or  rarely  (in  Sarcoceplialus ) baccate. 

X Capsules  berry-like,  dehiscing  from  the  base. 

Sarcocepiialus. — Berry-like  capsules  2-celled,  or  augmented  with  2 superposed  sterile  cells,  collected  in  a syncarp. 

X X Capsules  dry,  dehiscing  loculicidally  or  septicidally  into  2 or  4 many-  or  rarely  1-seeded 
cocci. 

f Capsules  dehiscing  into  2 many-seeded  cocci.  Corolla-  and  calyx-lobes  without 
interjected  teeth  in  their  sinuses. 

Nauclea. — Flowers  withont  floral  bracteoles.  Trees  or  shrubs. 

Stephegyne. — Flowers  surrounded  by  angular-clavate  bracteoles.  Trees. 

•f  f Capsules  2-4-celled,  with  a solitary  seed  in  each  cell.  Calyx-  and  corolla-lobes 
bearing  a minute  tooth  in  their  sinuses. 

Cephalanthus. — Flowers  4-merous,  surrounded  by  linear-clavate  bracteoles.  Small  trees  or  shrubs. 

f f f Capsules  2-celled,  opening  by  longitudinal  slits.  Hook-climbers. 

Uncabia. — Flowers  sessile  or  pedicelled,  without  bracteoles. 

O 0 0 Flowers  in  loose  inflorescences,  never  in  heads.  Capsules  2-celled,  septicidally  dehiscing 
into  2 valves,  or  opening  at  apex  by  4 valves, 
f Capsule  septicidally  dehiscing  into  2 woody  valves. 

Hymenodictyon. — Trees. 

f f Capsule  opening  at  apex  by  4 valves. 

Hymenopogon. — Epiphytical  shrubs. 

* # Ovary-cells  2-4,  1-  or  more-celled.  Capsules  variously  dehiscing  at  apex  or  along  their  whole 

length,  or  separating  into  2 or  4 cocci,  rarely  indehiscent.  Seeds  never  winged  or  appendaged, 
numerous  or  solitary.  (Ovules  and  Seeds  several  or  numerous  in  each  cell,  laterally  attached.) 
Wendlandia. — Coi’olla  imbricate- twisted,  tubular.  Capsules  opening  at  top  by  2 valves.  Trees  or  shrubs. 


IXORA. 

* Flowers  5-merous.  Panicles  long  -peduncled. 

Loaves  membranous,  glabrous,  I.  Hclferi. 

Leaves  almost  coriaceous,  more  or  less  shortly  pubescent  beneath,  I.  longifolia. 


* * Flowers  4-merous  ; the  style  exsertcd  to  the  same  or  nearly  the  same  length  of  the 

tube,  the  stigma  simple  and  thick , spindle- like. 

0 Corolla-tube  only  3 lin.  long  ; flowers  sessile  or  nearly  so. 

Glabrous,  turning  black  in  drying;  flowers  in  a dense  head,  I.  competed  flora. 

0 0 Corolla-tube  J-f  in.  long  ; flowers  pedicelled. 

All  parts  and  inflorescences  glabrous,  not  turning  black  in  drying, I.  Pavetta. 

All  parts  more  or  less  puberulous  to  toineutose,  iu  drying  usually  turning  black  ; inflorescence 

shortly  puberulous, I.  tomentosa. 

All  parts  villous-pubescent,  iu  drying  not  turning  black  ; inflorescence  villous  from  spreading 
hairs, . .1.  naucleiflora. 

* * * Flowers  4-merous,  the  style  shorter  or  longer  exsertcd,  never  exceeding  the  tube 

by  more  than  %-§  of  its  length  ; stigmatic  lobes  usually  spreading,  rarely  longer 
cohering.  ( Flowers  white.) 

0 Panicle  thyrsoid,  brachiate-trichotomous,  more  or  less  long-peduncled. 

X Panicle  without  sessile  floral  leaves  at  or  above  the  base  of  the  peduncle. 

All  parts  glabrous  ; flowers  sessile  ; corolla-tube  only  2-2j  lin.  long  ; style  hairy,  I.  parviflora. 

X X Panicle  furnished  with  a pair  of  sessile  more  or  less  cordate  or  oval 
floral  leaves  at  or  above  the  base  of  the  peduncle.  ( Throat  of  corolla 
naked.) 
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Leaves  coriaceous,  pale  beneath  ; panicle  puberulous  ; flowers  sessile,  I.  spectabilis 

Leaves  thin,  in  drying  turning  black  ; panicle  glabrous  ; pedicels  1-2  lin-long,  ...I.  nigricans 
O 0 Trichotomous  corymbs  short-peduncled  or  sessile , so  as  to  mike  them  appearing  to 
consist  of  3 or  more  terminal  peduncled  cymes.  Flowers  and  fruits , as  in  true 
Pavctta,  conspicuously  fl-3  lin.)  pedicelled. 

f Leaves  tapering  or  acute  at  base , on  a \ to  1 in.  long  petiole. 

Leaves  uniformly  green  ; corolla-tube  4 lin.  loug, .1.  coriacea. 

f f Leaves  sessile  or  nearly  so,  with  a rounded  or  cordate  base. 

Glabrous  ; corymbs  on  a 1-1J  inch  long  peduncle J.  brunnescens. 

OOO  Cymes  or  corymbs  small,  short-peduncled  or  sessile. 

Flowers  sessile  ; leaves  petioled  with  acute  or  obtuse  base  ; cyme  puberulous,  ...  .7.  rugosula. 


mm. 

X All  parts  glabrous  and  glossy.  Berries  pedunclcd. 

Flowers  in  axillary  clusters,  on  very  short  pedicels, C.  Arabica. 

Flowers  usually  terminal,  rarely  axillary,  on  | to  1 inch  long  pedicels, C.  tetrandra. 

X X Young  shoots  and  nerves  beneath  sparingly  pubescent.  Berries  sessile. 

Flowers  terminal  and  axillary,  sessile,  C.  Benghalensis. 

VANGUERIA. 

X Unarmed. 

All  parts  glabrous  ; stigma  mitre-shaped, V.  edulis. 

X X Armed  with  opposite  sharp  spines. 

All  parts  and  also  the  corolla  glabrous  ; berries  about  an  inch  thick,  V.  spinosa. 


All  softer  parts  and  also  the  corolla  pubescent ; berries  up  to  \ inch  in  diameter,  V.  pubescens. 


CANTHIUM. 

* Unarmed. 

0 Pyrenes  quite  smooth,  3- angular  and  almost  heeled. 

All  parts  quite  glabrous  ; flowers  in  dichotomous  elongate-branched  cymes, C.  glabrum. 

0 0 Pyrenes  more  or  less  wrinkled  and  tubercled,  rounded  on  back. 

All  parts  glabrous  and  glossy  ; flowers  cymose,  C.  didyminn. 

Branchlets  and  nerves  beneath  pubescent ; flowers  on  capillary  pedicels,  solitary  or  by 
pairs,  C.  gracilipes. 


* * Armed  with  opposite  or  rarely  sharp  spines  usually  decussately  crossed.  Pyrenes 
more  or  less  wrinkled  or  tubercled,  rounded  on  back. 

O Branchlets  more  or  less  rusty  or  tawny  pubescent. 

Leaves  pubescent  on  both  sides  or  hispid  above  ; drupes  the  size  of  a pea,  . . ,.C.  parvifolium. 
Leaves  glabrous  or  the  midrib  beneath  slightly  pubescent ; drupes  the  size  of  a small 


cherry, C.  horridum. 

O O All  parts  perfectly  glabrous. 

Leaves  glossy,  caudate-acuminate  ; flowers  clustered, C.  angusfifolium. 

Leaves  more  or  less  blunt  ; flowers  in  peduucled  cymes, C.  parviflorum. 

SGYPHIPHORA.— Only  species,  S.  hydrophyllacea. 

GUETTARDA.— Only  species, G.  spcciosa. 

POLYPHRAGMON.— Only  species, P.  sericeum. 

GARDENIA. 


* Bandia-looking  trees  or  shrubs,  armed  loith  opposite  sharp  thorns  (abortive  branchlets) . 
Stipules  free,  very  deciduous.  Flowers  small. 

X All  parts  and  leaves  glabrous.  Calyx-lobes  herbaceous  or  leafy. 

Leaves  more  or  less  lanceolate  ; flowers  pedicelled,  by  3 or  more  in  clusters  ; calyx  about 

2 lin.  long, G.  camp  mulata. 

X X All  parts  more  or  less  pubescent,  villous  or  tomentose. 

O Fertile  flowers  sessile,  the  hermaphrodite-sterile  ones  in  cymes.  Calyx-lobes 
herbaceous  or  leafy. 

Bark  grey  ; fertile  and  sterile  flowers  on  the  same  plant  ; berries  plumply  beaked, 
terete, G.  scssilijlora . 


50 


Bark  red  ; fertile  and  sterile  flowers  usually  on  separate  plants  ; berries  not  beaked,  slightly 
ribbed, G.  erythroclada , 

O 0 All  flowers  fertile , or  at  least  perfectly  hermaphrodite.  Calyx  truncate 
or  minutely  toothed. 

Calyx  minutely  pubescent  ; berry  roughish,  glabrous  ; bark  red, G.  turgida. 

Calyx  and  berry  glabrous  ; bark  white,  G.  cuneata. 

Calyx  velvety -tomentose  ; berry  the  size  of  small  apple  covered  with  a brown  dense  velvety 
tomentum,  G.  dasycarpa. 

* * Unarmed ; stipules  more  or  less  connate  in  a sort  of  sheath.  Flowers  showy , 

hypocraterimorph,  with  a long  tube.  Calyx  various. 

0 Berries  and  flowers  sessile  or  nearly  so. 

Leaves  almost  sessile,  scabrous  ; berries  globular,  iu  the  forks  of  the  branchings,  Cr.  obtusifolia. 

0 0 Berries  and  flowers  on  short  (3-5  lin-long)  pedicels. 

Leaves  glabrous,  with  a tuft  of  hair  in  the  nerve-axils  beneath  ; calyx  deeply  5-cleft  ; berry 

oblong,  terete,  G.  resinifera. 

Leaves  glabrous  ; calyx  laterally  cleft  and  more  or  less  spathaceous  ; berry  oblong,  more  or 
less  distinctly  ribbed,  G.  coronaria. 

* * * Unarmed.  Stipules  connate  or  almost  free.  Corolla  campanulate-funnel-shaped 

with  a ventricose  inflated  tube.  Leaves  glossy. 

Leaves  coriaceous,  with  a gland  in  the  nerve-axils  beneath  ; flowers  large  and 
showy,  G.  pulcherrima. 

RANDIA. 

Leaves  large  and  glossy,  smooth  ; corolla  almost  rotate,  about  2 in.  in  diameter  ; berries 

large,  sessile,  B.  uliginosa. 

Leaves  small,  often  more  or  less  sparingly  hirsute  ; corolla  less  than  4 lin.  in  diameter,  with  a 
white  tube  ; berries  sessile, R,  longispina. 

WEBERA.  ^ 7 7 , 

y.  L ymes  or  corymbs  leaf  opposed. 

All  parts  except  the  inflorescence  glabrous,  jjr.  oppositifolia. 

X x Cymes  terminal  or  in  the  forks  of  the  branchings. 

All  parts,  also  the  inflorescence,  quite  glabrous,  W.  Asiatica. 

Inflorescence  pubescent, W.  glomeriflora. 

DIPLOSPORA. — Cbly  species, R,  singularis. 

HYPOBATHRUM. 

* Flowers  k-merous.  Berry  stalked. 


Only  species, AT.  racemosum. 

* * Flowers  5-merous . Berry  sessile. 

Only  species,  strictum. 

MUSSAENDA. 

* Calyx-limb  deciduous , leaving  an  annular  disk  at  the  top  of  berry. 

O Calyx-teeth  |-1  lin.  long. 

Calyx-teeth  erect,  lanceolate  ; branchlets  puberulous  or  velvety, M.  glabra. 

Calyx-teeth  as  in  former  but  reflexed  ; branchlets  hirsute, M.  variolosa. 

0 0 Calyx  from  2 to  6 lin.  long. 

Calyx-lobes  linear,  2-3  lin.  long  ; corolla-lobes  nearly  half  as  long  as  the  corolla- 

tuhe,  M.  macrophylla. 

Calyx-lobes  lanceolate,  about  \ inch  long  ; corolla-lobes  about  £ so  long  as  the  corolla- 
tube,  t]i[,  calycina. 

* * Calyx-limbs  persistent,  crowning  the  berry. 

Calyx-teeth  linear-subulate,  about  4 lin.  long  ; corymbs  rather  compact, M.  corymbosa 

UROPHYLLUM. 

* Ovary  and  berries  5-G-celled.  Flowers  in  shorter  or  longer  simple  or  decompound 

umbellets  or  cymes. 

Leaves  and  shoots  glabrous  ; calyx  about  2 lin.  wide, jj  glabrum 

Leaves  beneath  and  shoots  more  or  less  pubescent ; calyx  a line  wide,  U.  strigosum. 

* * Ovary  and  berry  2- celled . Flowers  minute,  in  sessile  clusters. 

All  parts  glabrous, jJ.  bilocular e. 


GO 


PSILOBIUM.— Only  species, P.  capittare. 

MORINDA. 

* Corolla-limb  b-rarcly  G-lobed.  Stamens  as  many.  Erect  shrubs  or  trees. 

O Stamens  exsertecL 

All  parts  glabrous;  flower-heads  on  short  leaf-opposed  peduncles,  31.  exsertd. 

0 0 Stamens  included  in  the  tube. 

X All  p arts  more  or  less  tomentose  or  pubescent. 

All  parts  shortly  and  scabrously  pubescent  ; corolla  glabrous,  M.  Iciantha. 

All  parts,  also  the  corolla,  softly  and  shortly  tomentose,  31.  tomentosa. 

X X All  parts,  also  the  corolla,  glabrous. 

f Flower-heads  longer  or  shorter  peduncled,  solitary  and  leaf-opposed. 

Stipules  rounded  or  blunt  ; corolla-throat  hairy  ; berries  connate,  whitish, 31.  citrifolia. 

Stipules  acute  or  acuminate  ; corolla-throat  smooth  ; berries  purplish-black,  only  few 

developed  on  the  thick  torus, 31.  angustifolia. 

f t Flower-heads  sessile  or  nearly  so,  leaf-opposed. 

Low  shrub,  quite  glabrous  or  minutely  scabrous,  31.  ptrsicaefolia. 

f f f Flower-heads  in  a pcduncled  terminal  cyme. 

Corolla-tube  only  j inch-long,  lobes  as  long,  31.  Wallichii. 

* * Corolla-limb  4-parted.  Stamens  4.  Seandent  shrubs. 

O Calyx  truncate. 

Flower-heads  peduncled,  in  terminal  umbels  ; peduncles  sparingly  pubescent,  other  parts 

glabrous,  31.  umbellata. 

0 0 Calyx  4-toothed.  All  parts  glabrous. 

Calyx  sulcate  ; flower-heads  by  3 in  a peduncled  terminal  brachiate  cyme,  31.  speciosa. 

SARCGCEPHALUS 

* Capsules  connate,  2- celled  throughout  their  length. 

All  parts  glabrous  ; young  branchlets  pruinous  ; leaves  more  or  less  acuminate, ...S,  Cadamba-. 

* * Capsules  not  connate,  spuriously  4 -celled  the  2 lower  cells  fertile  with  numerous 

winged  seeds,  the  2 spurious  superposed  cells  sterile. 

Young  shoot  glabrous  or  pubescent  ; leaves  more  or  less  blunt,  S.  cordatus. 

NAUCLEA. 

* Flower-heads  small,  paniclcd. 

All  parts  glabrous  ; leaves  petioled,  JV.  polycephala. 

* * Flower-heads  solitary  or  by  3,  terminal. 

X All  parts  glabrous,  at  least  the  leaves. 

Leaves  on  a |1  inch  long  petiole,  acuminate  ; flower-heads  often  by  threes,  N.  cxcelsa. 

Leaves  almost  sessile,  blunt  ; flower-heads  solitary,  Ar.  sessilifolia. 

X X All  parts  more  or  less  pubescent. 

Leaves  cordate,  petioled  ; flower-heads  by  1-3,  axillary,  N.  cordifolia. 

STEPHEGYNE. 

O Petioles  very  slender  and  thin  ; leaves  thin  membranous,  acute  at  base. 

Bracteoles  only  half  so  long  as  the  calyx  ; corolla-lobes  about  £ the  length  of  the  corolla-tube 

flower-heads  more  constantly  solitary  between  2 floral  leaves N.  parvfolia. 

Bracteoles  as  long  as  the  calyx  ; corolla-lobes  about  l the  length  of  the  tube  ; floral  leaves 
very  deciduous  and  the  flower-lieads  in  dichotomous  divaricate  panicles,  ...S.  divers  folia. 

0 0 Petioles  very  thick  and  pubescent  ; leaves  large,  cordate  at  base. 

Flower-heads  dichotomously  panicled  ; leaves  rugate  above  ; corolla-lobes  as  long  as  the 

short  tube, S.  rotundifolia. 

GEPHALANTHU3,-Only  species, C.  naucleoides. 

HYMENODIClYOfl.— Only  species,  E.  thyrsiflorum. 

WENOLANDIA. 

* Flowers  bmerous  sessile  or  shortly  pedicelled , in  short  spickelets,  racemes  or  clusters, 
forming  a thyrsoid  panicle. 

X Calyx-teeth  short,  triangular-acute. 
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All  parts  and  leaves  on  both  sides  harshly  and  shortly  pubescent, W.  scabra. 

Leaves  more  or  less  shortly  pubescent  beneath  or  almost  glabrous  ; panicles  pubescent  or 

tomeu  tose, TPi  tinctoria 

All  parts,  also  the  panicle,  quite  glabrous  ; flowers  minutely  pedicelled, W.  (jlabrata 

X X Calyx -teeth  subulate  acuminate,  as  lony  or  longer  than  calyx-tube. 

Leaves  coriaceous,  glabrous, flr  ligustrina. 

Leaves  lanceolate,  membranous,  along  the  rib  beneath  appressed  pubescent,...  W.  glomerulata. 

* * Flowers  4-  or  5-merous,  in  one-sided  spikes,  forming  a divaricate  corymbose  panicle. 

All  parts  glabrous  ; flowers  5-  and  4-merous,  Jfr  secunda. 

All  parts  more  or  less  tawny  pubescent,  flowers  4-merous, W.  corymbosa. 


COMPOSITE. 

Conspectus  of  genera. 

* Flower-heads  homogamous,  discoid,  the  florets  all  tubular,  hermaphrodite,  regular  or  nearly  so 

Anthers  usually  fringed  or  tailed  at  base.  Style  usually  slightly  thickened  at  the  base  of  the  narrow 
aud  blunt  or  slightly  pointed  often  erect  branches. 

Lel'Com eris. — Pappus  long,  capillary.  Involucre  scarious, simple. 

* * Flower-heads  homogamous,  discoid,  the  florets  all  tubular,  hermaphrodite,  regular  or  nearly  so 

Anthers  usually  obtuse  at  base,  without  tails.  Style-branches  subulate  and  acute,  not  swollen  at 
the  base. 

"V ernonia. — Involucre  ovoid,  without  leafy  bracts.  Pappus  of  capillary  bristles  with  a few,  or  a rin<*  of,  short  ones 
outside. 

* * * Flower-heads  either  heterogamous  or  dioecious,  the  female  florets  ligulate  or  filiform,  the  herma- 

phrodite or  males  tubular.  Anthers  various.  Style-branches  in  the  hermaphrodite  florets  usually 
more  or  less  flattened,  produced  beyond  the  stigmatic  lines  into  tips  or  appendages,  papillose  on  the 
outside.  ° 

Conyza — Female  florets  filiform.  Pappus  of  simple  capillary  bristles.  Anthers  without  tails. 

Blumea. — As  former,  but  anthers  with  fine  tails.  Involucral  bracts  herbaceous  or  soft.  Style  of  the  disk-florets 
branched. 

Pluchea. — Anthers  with  fine  tails.  Involucral-bracts  rigid.  Style  of  disk-florets  simple. 


LEUCOMERIS. 

Leaves  membranous,  glabrous,  flower-heads  on  densely  scaled  very  short  peduncles,  L.  decora. 

VERNONIA. 

Tawny-puberulous ; petioles  long  and  slender  ; pappus  brownish  white,  V.  drborea. 

Greyish-pubescent  ; petioles  short  aud  thick  ; pappus  pure  white,  V.  volkanuriae folia. 

BLUMEA. 

All  parts  appressed  silky-pubescent  ; flowers  yellow, balsamifera. 


CAMPANULA  CEJE. 

Conspectus  of  genera. 

Scaevola. — Corolla  irregular,  1-or  2-lipped,  posteriorly  split  to  the  base.  Anthers  free.  Ovary  1-  or  2-celled. 


SCAEVOLA.— Only  species, 


S.  Kocnigii. 


ERICACEAE. 

Conspectus  of  genera. 

* Ovary  inferior  ; fruit  indehiscent,  succulent. 

Vaccinium. — Calyx  4-5-toothed  or-lobed  or-cleft.  Corolla  tubular,  campanulate  or  urccolate.  Anther-cclls  produced 
in  a shorter  or  longer  tube.  Ovary-cells  as  many  as  corolla-lobes. 

* * Ovary  capsule  dry,  loculicidally  opening  superior. 

Andromeda. — Corolla  globular-  to  tubular-urceolate  with  a 5-toothed  reflexed  limb.  Stamens  10,  enclosed  the  anthers 
shortly  one-awned.  Stigma  truncate.  Calyx  dry  in  fruit. 

Gaultheria. — Calyx  2-bracted  at  base.  Corolla  ovate-urceolate,  with  a 5-cleft  revolute  limb.  Stamens  10  the 
anthers  2-cleft,  the  cells  terminating  in  2 awns.  Hypogynous  scales  10,  usually  united  at  base.  Calyx  fleshy 
and  berry-like. 

X X Capsule  dry,  septicidally  opening. 

Rhododendron. — Corolla  funnel-  or  bell-shaped,  5-cleft.  Stamens  5 or  10,  declinate  ; anthers  opening  by  terminal 
pores.  Hypogynous  disk  nectariferous. 
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VACCINIUM. 

All  parts  glabrous ; racemes  axillary,  along  with  the  corolla,  calyx  etc.,  glabrous,  V.  Doniannm. 
Young  shoots  and  racemes,  sometimes  also  the  calyces,  pubescent  ; corolla  gla- 


brous, . . * V.  exaristatum. 

ANDROMEDA.— Only  species, A.  ovalifolia. 

GAULTHERIA,— Only  species,  G.  punctata. 

RHODODENDRON. 

O Leaves  shortly  oppressed  tomentose  or  lepidote  beneath.  Calyx  inconspicuous. 

Leaves  silvery  and  shortly  tomentose  beneath.  Ovary  rusty  puberulous  ; bracts  of  leaf-buds 

villous  ; tree,  , R.  arborevm. 

Loaves  rusty  lepidote  beneath  ; ovary  and  style  rusty  lepidote  ; bracts  of  leaf-buds  only 

silky  ciliate  ; shrub R.  formosum. 

0 0 Leaves  glabrous  and  smooth. 

Ovary  and  style  quite  glabrous  ; bracts  of  leaf-buds  minutely  ciliate, R.  Moulmcinense. 


PL  XI MB  A GINE2E. 

Conspectus  of  genera. 

AegIalitis.— Styles  free,  glabrous,  the  stigmas  capitate.  Petals  coriaceous,  articulate  above  the  connate  base. 
Fruit  narrow  and  elongate,  exserted.  Seeds  without  albumen. 


AEGIALITIS.— Only  species, 


A.  annu/ata. 


MYRSINE  AC  E2E. 

Conspectus  of  genera. 

* Fruit  an  indehiscent  berry  or  drupe.  Seeds  with  albumen. 

O Ovary  inferior  or  nearly  so,  at  least  in  fruit. 

Maesa. — Corolla  bell-shaped  or  nearly  so.  Drupe  crowned  by  the  calyx-limb,  globular. 

O O Ovary  superior.  Drupes  globular. 

X Anther-cells  opening  by  longitudinal  slits,  not  chambered. 

Embelia. — Corolla  consisting  of  5 or  4 free  petals.  Anthers  as  long  or  shorter  than  the  filaments.  Ovules  few. 
Flowers  racemose-or  spicate-panicled. 

Myrsine. — Corolla  gamopetalous,  more  or  less  deeply  divided  into  4 or  5 lobes.  Anthers  longer  than  the  filaments. 
Ovules  few.  Flowers  in  sessile  clnsters  or  umbels. 

Akdisia. — Corolla  gamopetalous,  usually  rotate.  Anthers  longer  than  the  filaments,  free.  Ovules  numerous. 

X X Anther-cells  transversely  chambered  inside. 

Climacandra. — Characters  and  habit  of  Ardisia  ; anthers  cohering  in  a cone. 

* * Anther-cells  transversely  chambered.  Fruit  a dry  cylindrical  follicle-like  curved  drupe,  irregularly 
rupturing.  Seed  elongate,  germinating  while  still  enclosed  in  the  pericarp.  No  albumen. 

Aegiceras. — Only  genus. 

MAESA. 

{Inflorescence  and  all  other  parts  quite  glabrous.) 

||  Inflorescence  hardly  so  long  as  the  petiole. 

Leaves  inconspicuously  and  remotely  callose-tootlied  ; brancblets  verrucose,  ....  M.  verrucosa. 


||  ||  Inflorescence  very  much  longer  than  the  petioles. 

Leaves  entire  ; compound  racemes  shorter  than  the  leaves,  M.  ramenfacca. 

Leaves  coarsely  serrate  ; racemes  as  in  former  ; calyx  only  ^ liu.  long, M.  Indica. 

MYRSINE. 

Leaves  serrate-toothed,  the  nerves  prominent  beneath  ; stigma  3-lobed,  the  lobes  large  and 

fringed,  • • . • ; d/i  semiserrala. 

Leaves  entire,  nerves  thin  or  almost  invisible,  stigma  simple  capitate  or  obscurely  2- 
lobed,  J\[.  arenis. 

ARDISIA. 


0 Elower  in  compound  terminal  panicles , or  the  same  accompanied  by  smaller  ones  in 
the  axils  of  the  upper-leaves. 

Leaves  rather  chartaceous,  not  decurrent,  the  nerves  almost  horizontally  diverging,  numer- 
ous ; panicles  slightly  puberulous;  pedicels  1-2  liu.  long ; poduncles  compres- 
sed,   A.  anceps • 
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0 0 Flowers  in  axillary  more  or  less  umbel-like  peduncled  or  sessile  racemes , rarely  the 
racemes  spuriously  terminal  ; i.  e.  arising  from  the  summit  of  the  branchlets 
beside  the  leaf. 

Glabrous  ; inflorescence  robust  ; calyx-lobes  rounded,  2 lin.  long  ; corolla-lobes  4 lin. 


long,  A.  humilis. 

AEGICERAS.— Only  species,  , A.  corniculata. 


SAP  OT AC  EAR. 

Conspectus  of  genera. 

* Calyx-and  corolla-lobes  of  the  same  number. 

Chysophyt.lum. — Flowers  5-8-merous.  Stamens  as  many.  Staminodes  none.  Ovary-cells  as  many  as  calyx-lobes. 

Sidekoxylon — Flowers  5-merous.  Stamens  5.  Staminodes  5.  Ovary-cells  5,  or  by  abortion  fewer. 

Achras. — Flowers  6-merous.  Stamens  6.  Staminodes  6.  Ovary-cells  twice  as  many  as  calyx-lobes. 

Isonandra. — Flowers  4-or  6-merous.  Stamens  twice  as  many  as  lobes,  in  a single  row.  Ovary-cells  as  many  as 
calyx-lobes. 

* * Calyx-and  corolla-lobes  of  unequal  number,  the  latter  usually  a multiple  of  the  calyx-lobes. 

O Ovary-cells  twice  as  many  as  calyx-lobes. 

Bassia. — Calyx-lobes  4 or  6.  Corolla-lobes  8-14.  Stamens  about  2 or  3 times  as  many  as  corolla-lobes,  in  1-3  rows. 
No  staminodes. 

O 0 Ovary-cells  as  many  as  calyx-lobes. 

Payena. — Calyx-lobes  4 or  6.  Corolla-lobes  8 or  12.  Stamens  twice  as  many  as  corolla-lobes,  in  2 rows.  No 
staminodes. 

Miaiusops. — Calyx-lobes  6 or  8 ; corolla-lobes  2 or  3 times  as  many  as  calyx-lobes.  Stamens  6 or  8.  Staminodes  as 
many. 


CHRYSOPHYLLUM  — Only  species, Cli.  Eoxburghii. 

ACHRAS.— Only  species, ........ A.  Sapota. 

SiOEROXYLON. 

* Calyx-lobes  acuminate  or  acute.  Young  shoots  and  leaves  beneath  more  or  less  villous- 

tomentose. 

Unarmed  or  armed  ; calyx-lobes  acuminate,  S.  tomentosum. 

* * Calyx-lobes  rounded  or  blunt. 

Glabrous  ; leaves  chartaceous, S.  grandifolium. 

Younger  parts  coppery  or  rusty  silky-hairy  ; leaves  coriaceous,  S.  attenuatum. 

ISONANDRA. 

* Calyx  Ylobed,  the  lobes  decussate. 

Leaves  chartaceous,  strongly  nerved,  J.  coloncura. 

* * Calyx  6-partcd,  the  3 outer  lobes  valvate. 

Leaves  coriaceous,  with  obsolete  nerves,  glaucous  beneath  ; filaments  as  long  as  the  anthers, 

densely  villous,  J . polyaniha. 

Leaves  coriaceous,  with  strong  parallel  nerves,  glaucous  beneath  ; filaments  long  and 
slender,  glabrous,  J.  obovata. 

BASSIA. 

0 Anthers  aristate,  enclosed. 


Corolla-lobes  only  ^ so  long  as  the  tube  ; anthers  on  very  short  filaments  or  almost  sessile,  in 
3 rows,  Berries  obovate-oblong, B.latifolia. 

Corolla-lobes  as  long  as  the  tube  ; anthers  almost  sessile,  in  2 rows, B.  villosa. 

0 0 Anthers  blunt , exserted. 

Corolla-lobes  as  long  as  the  tube  ; anthers  on  long  slender  filaments,  in  a single  row  at  the 
throat  ; berries  ovate,  acuminate, B.  butyracea. 

PAYENA. 

* Calyx  6-partcd ; corolla-lobes  and  stamens  twice  as  many  as  calyx-lobes. 

Filaments  very  short,  villous  ; anthers  glabrous,  mucrouate- acuminate P.  Griffitliii. 

* * Calyx  Apar ted ; corolla-lobes  and  stamens  ticice  as  many.  ( Anthers  glabrous.) 

Connective  produced  in  a broad  blunt  beak  ; sepals  blunt  or  nearly  so  ; nerves  somewhat 
irregular  ; petioles  about  inch  long,  P.  lucida. 

Connective  terminating  in  a bristle  ; sepals  acute  ; nerves  thin,  parallel  ; petioles  about  an 
inch  long,  slender, P.  paralleloneura. 
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MIMUSOPS. 

Leaves  rounded  or  rotuse  at  apex  ; flowers  solitary,  small  ; berries  large,  depressed 

globular,  M.  Indian. 

Leaves  bluntish  acuminate  or  apiculate  ; flowers  clustered,  conspicuous  ; anthers  very 
acuminate  ; berries  oval, M.  Elencji. 


EBEN A CEAE. 

Conspectus  of  genera. 

Gunisantiiuh. — Calyx  4-partcd  to  nearly  the  base.  Corolla  4-lobed.  Ovary-cells  as  many  as  corolla-lobes.  Male 
and  female  flowers  all  solitary. 

Diospyiios.  Calyx  4-6  toothed  or-lobed  Corolla-lobes  4 to  6.  Ovary-cells  twice  as  many  as  lobes,  with  a solitary 
ovule  in  each  coll.  Male  flowers  clustered  or  cymose,  the  females  solitary. 

Maba. — Calyx-and  corolla-lobes  3.  Ovary-cells  as  many,  with  2 ovules  in  each  cell. 


GUNIS  ANTKUS. 

Not  flowering  branchlets  sparingly  pubescent,  along  with  the  leaves  glabresceut  ; calyx-tube 
doubly  shorter  than  the  corolla  lobes,  G.  pilosulus. 

Not  flowering  branchlets  densely  villous,  leaves  permanently  softly  pubescent  beneath  ; calyx 
tube  a little  shorter  than  the  corolla-lobes,  G.  mollis . 

DIOSPYROS. 

* Calyx  in  bad  globular  and  closed , the  lobes  connate , afterwards  irregularly  bursting 

into  2 or  3 lobes.  Corolla  tubular,  5-lobed.  Seamens  16  or  more. 

Glabrous  ; leaves  coriaceous  and  elegantly  net-veined  ; flowers  conspicuous,  about  4 lin.  long, 
very  coriaceous, D.  Toposia. 

* * Calyx  in  males  short  and  truncate-toothed,  in  females  large,  deeply  lobed.  Corolla 

urceolate , the  lobes  notched.  Anthers  30-50. 

Glabrous  : leaves  coriaceous,  D.  Embryopteris. 

* * * Calyx  toothed  or  lobed . Corolla-lobes  not  notched ; anthers  about  20  or  fewer. 

0 Corolla  urceolate,  in  bud  short,  globular  or  conical,  the  tube  short  and  swollen, 
the  lobes  usually  rounded  and  short. 

X Flower-buds  globular.  Corolla  quite  glabrous.  Flowers  small,  hardly  a 
line  long. 

Leaves  thin  chartaceous,  with  strong  prominent  nerves,  the  net-veination  distinct,  lax  ; ovary 
glabrous,  D.  chart acea. 

Leaves  thin  coriaceous,  the  nerves  strong,  the  net-veination  inconspicuous  ; ovary  tawny- 

villous,  E).  ehretioides. 

X X Flower-buds  conical,  acute,  but  never  elongate. 

f Leaves,  at  least  while  young,  more  or  less  puberulous  or  pubescent. 

Flowers  about  3-4  lin.  long,  in  short  bracted  cymes  ; leaves  tapering  at  base,  pubescent  (at 
least  beneath), 1).  Kahi. 

Flowers  1-2  lin.  long  ; peduncles  thin  and  slender  ; leaves  rounded  or  cordate  at  base,  densely 

puberulous  at  least  beneath, J).  cord  folia. 

f f Leaves  quite  glabrous  and  glossy. 

Leaves  drying  blackish  the  nerves  thin  but  prominent  ; peduncles  J to  a line 
long,  few-flowered  axillary, D.  Kurzii. 

Leaves  not  drying  blackish,  the  nerves  and  veination  thin  but  conspicuous  ; flowers  very 
shortly  pedicelled,  clustered  from  the  older  branches, D.  rami  flora. 

Leaves  in  a dried  state  glaucous  green,  almost  polished  and  the  nerves  very  inconspicuous 
and  impressed,  without  net-veination  ; peduncles  4 to  5 lin.  long  few-flowered,  axil- 
lary,   E>.  oleifolia. 

0 0 Corolla  hypocraterimorpli , in  bud  elongate,  very  seldom  short  (in  J).  Birma- 
nica),  the  tube  not  or  almost  not  widened,  the  lobes  as  long  or  nearly  as  long 
as  the  tube. 

X Calyx-lobes  at  least  at  their  bases,  with  their  borders  reflexed  or  revolute 
and,  therefore,  often  appearing  somewhat  auricled. 

II  Flowers  5-merous,  along  with  the  short  peduncles  tawny  tomentose ; leaves  coriaceous,  afterwards 
shortly  pubescent  beneath  ; berry  globular,  .1).  Birmanica. 

II  ||  Flowers  4,-merous,  4 angular  in  bud.  Leaves  glabrous. 
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Peduncles  long,  the  cymes  often  compound  ; leaves  with  obsolete  not-veination  ; berries 

globular, D.  densiflora. 

Flowers  short-peduucled,  clustered;  leaves  indistinctly  net-veiued  ; berries  elliptical, D.flavicans. 
Flowers  sessile  or  nearly  so  ; leaves  with  lax  but  distinct  net-veination  ; berries  globular, 

rusty-pubescent, I).  undulata. 

As  former,  but  ovary  glabrous,  D.  sapotoides. 

+ + Calyx-lobes  plain,  i.  e.  the  borders  not  rejlexed  nor  revolute. 

f All  parts  except  the  very  young  shoots  quite  glabrous.  Flowers  almost 
sessile. 


Flowers  rusty  tomentose  ; calyx  short,  with  acute  lobes  ; leaves  strongly  net-veined  ; berries 
tawny-tomentose  ; corolla  4-gonous  in  bud, D.  lanceaefolia. 

Male  calyx  campanulate,  with  rounded  short  lobes,  tomentose  ; leaves  strongly  net-veined 
(berries  rusty  tomeutose) ; corolla  terete  in  bud,  , 1).  pyrrhocarpa. 

Calyx  ample,  puberulous,  with  rounded  lobes  ; male  cymes  very  short  and  robust  ; leaves 

strongly  net-veined  ; (berries  glabrous  ?)  corolla  terete  in  bud, D.  variegata. 

f f All  parts,  especially  the  leaves,  more  or  less  pubescent  or  otherwise 
hairy.  Mule  flowers  in  cymes.  Berries  glabrous. 

Leaves  not  cordate,  softly  pubescent  beneath  ; calyx  lobes  and  bracts  acute  ; flowers  di- 
merous,  D.  stricta. 

Leaves  not  cordate,  when  full  grown  almost  glabrous  and  chartaceous  ; calyx-lobes  linear- 
lanceolate  ; cymes  branched,  arising  from  the  stem  or  older  branches  ; flowers  5- 
merous, , . I).  Brandisiana. 

Leaves  with  cordate  base,  softly  pubescent,  calyx-lobes  and  bracts  rounded  ; cymes  short, 

robust  ; flowers  4-merous,  e . . . ,1).  dasyphylla. 

MABA. 

Ovary  glabrous,  6-celled,  .M.  Merguensis. 

Ovary  densely  pubescent,  3-celled, M.  buxifolia. 


STYRACEfE. 


Conspectus  of  genera. 

* Calyx  tabular  with  a truncate  or  minutely  toothed  border,  somewhat  enlarging  and  enclosing  the 

fruit  halfways.  Corolla  usually  somewhat  twisted  or  almost  valvate  in  the  bud.  Anthers  elongate- 
linear.  Drupe  dry,  opening  sometimes  in  valves. 

Styeax  — Only  genus. 

* * Calyx  wholly  or  nearly  wholly  adnate  to  the  ovary.  Corolla-lobes  imbricate  in  the  bud.  Anthers 

oval,  short.  Fruit  a more  or  less  succulent  drupe. 

Symplocos. — Only  genus. 


STYRAX. 

X All  parts  more  or  less  tomentose , the  underside  of  the  leaves  particularly  so. 

Leaves  wliite-tomentose  beneath ; calyx  spathaceous-slit,  conspicuously  subulate-tooth- 
ed, .....  S.  rugosum. 

X X You iiger  parts  more  or  less  tomentose  ; leaves  sparingly  and  minutely  stellatc- 
puberulous,  glabrescent  and  green. 

Calyx  5-  or  6-toothed  ; corolla-lobes  narrow-oblong,  about  4 lin.  long  ; leaves  serru- 
late,   S.  serrulatum. 

Calyx  truncate  and  minutely  toothed  ; corolla-lobes  ovate,  nearly!  inch  long  ; leaves  remo- 
tely and  minutely  toothed,  S.  virgatum. 

SYMPLOCOS. 

* Ovary  3-celled.  Drupes  oblong  or  elliptical,  3-celled.  Embryo  straight. 

Glabrous  ; flowers  sessile,  in  compound  puberulous  spikes ; drupes  terete,.  ...  S.  lucida. 

Young  shoots  more  or  less  pubescent  ; flowers  shortly  pedicelled,  in  simple  or  branched 
villous-tomentose  racemes  ; drupes  terete,  S.  racemosa. 

Young  shoots  more  or  less  rusty-pubescent  ; flowers  sessile  or  nearly  so,  in  simple  tomentose 
spikes  ; drupes  sulcate-ribbed,  S.  sulcata. 

* * Ovary  2-rarely  3-celled.  Drupes  ovoid  with  contracted  top  or  turbinate,  by  abortion 
usually  1 -seeded,  the  mass  of  the  endocarp  often  protruding  inwards  so  as  to  cause 
the  seed  turning  more  or  less  horseshoe-shaped.  Embryo  curved. 

0 Flowers  sessile,  in  simple  or  compound  spikes  ; stamens  in  2 or  more  series. 

Young  shoots,  spikes  and  leaves  beneath  more  or  less  rusty  pubescent  or  tomentose  ; drupes 
turbinate,  ribbed,  S.  Jamaica. 
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Glabrous  ; drupes  turbinate,  torulose-ribbod  ; spikes  glabrous, S.  spicafa. 

Glabrous  ; drupes  ovoid-turbiuate,  terete  ; spikes  glabrous, S.  polycarpa. 


O 0 Flowers  pcdicelled , in  simple  or  compound  racemes  ; stamens  in  2 or  more 
. scries. 

Glabrous ; drupes  ovoid-turbinate,  terete  ; racemes  compound,  minutely  appressed-pubescont, 


robust,  < S.  pedicellata. 

Glabrous  ; leaves  caudate-acuminate;  drupes  ovoid-turbinate,  terete  ; racemes  simple,  slender, 
pubescent, S.  caudata, 

Glabrous  ; petioles  and  rib  beneath  sparingly  hairy  ; racemes  quite  glabrous, 
slender, S.  leiostachya. 

OOO  Flowers  ivhite,  pedicelled,  in  racemes  or  poor  panicles.  Stamens  collected 
in  5 bundles. 

Racemes  appressed  pubescent,  forming  slender  panicles  at  the  ends  of  the  young  pubescent 
branchlets  ; pedicels  long,  filiform,  S.  erataegoides. 

Racemes  short,  shortly  tomentose  ; pedicels  very  short  and  thick,  , S.  leucantha. 


JASMINEFE. 

Conspectus  of  genera. 

* Corolla-limb  5-12-lobed.  Ovules  erect.  Stamens  2. 

X Fruit  a 2-  or  by  abortion  1-lobed  drupe. 

Jasminum. — Corolla  twisted  in  bud.  Albumen  none. 

X X Capsule  dry,  compressed. 

Nyctanthes. — Corolla  twisted  in  the  bud.  Albumen  none. 

* # Corolla  4-lobed,  rarely  6-8-cleft  or  wanting,  with  or  without  a tube.  Stamens  2,  situated 

pair  of  corolla-lobes.  Ovules  pendulous. 

X Fruit  drupaceous  or  berry-like.  Corolla-lobes  valvate  or  nearly  so. 

CHionanthus. — Ovary  2-oelled,  with  2 ovules  in  each  ce'L  Albumen  none. 

Olea.  — Ovary  2-celled,  with  2 ovules  in  each  cell.  Seeds  albuminous.  Flowers  in  axillary  panicles. 
Ligustrum. — Ovary  2-celled  with  2 ovules  in  each  cell  Seeds  albuminous  Flowers  in  terminal  panicles 
X X Fruit  a dry  2-valved  capsule.  Corolla-lobes  twisted  in  bud. 

Schrebera. — Ovary  2-celled,  with  4 ovules  in  each  cell.  Corolla  hypocraterimorph.  Seeds  winged, 
none.  Leaves  usually  pinnate. 


between  a 


Albumen 


NYCTANTHES— Only  species, N.  arbor  tristis. 

CHIONANTHUS. 

O Leaves  3 to  6 in.  long,  reins  visible  between  the  strong  lateral  nerves. 

Nerves  immersed  on  the  upperside  of  the  leaves  ; panicles  ample,  leafy  bracted,  Gh.ramiflora. 
Nerves  prominent  on  both  sides  ; panicles  rather  small,  with  minute  bracts,  Ch.  macrophylla. 
0 O Leaves  6 to  1 0 in.  long,  without  visible  veins  between  the  nerves. 


Leaves  elongate-obovate-lanceolate  ; petals  linear, Ch.  in  sign  is. 

OLEA. 

X Petals  only  a line  or  thereabouts  long. 

Leaves  rigidly  coriaceous,  the  nerves  immersed  ; inflorescence  puborulous,  0.  dent  da. 

Leaves  thin  coriaceous,  the  nerves  prominent;  inflorescence  glabrous,  O.  dioica. 

X X Petals  about  3 lin.  long. 

Leaves  without  veins  between  the  nerves,  0.  terniflora. 

LIGUSTRUM. — Only  species L.  robust 'urn. 

SCHREBERA.— Only  species,  Sell,  swietenioidcs. 


AVOCYNEFE. 

Conspectus  of  genera. 

* Seeds  naked  or  narrowly  winged,  never  comose,  free  or  embedded  in  pulp.  Anthers  usually  free 
O Fruit  an  indehiscent  drupe. 

X Throat  of  corolla  furnished  with  scales. 

Thevetia. — Drupes  unequally  2-celled.  Seeds  winged.  Flowers  large,  yellow. 

X X Throat  of  corolla  without  scales. 

Cerbera. — Drupe  large,  by  abortion  solitary,  woody-fibrous.  Calyx-lobes  froe,  reflexed. 

Ociirosia. — Drupes  usually  paired,  fleshy-fibrous.  Calyx  gamosepalous,  the  tooth  or  lobes  erect. 

O O Fruit  an  indehiscent  several-  or  many-Seedod  berry.  Throat  of  corolla  without  scales. 
Carissa. — Corolla  hairy  within,  berry  3-  to  1-sceded,  sappy.  Stylo  short.  Seeds  albuminous. 

OOO  Fruit  a coriaceous  more  or  loss  readily  dehiscing  follicle,  solitary  or  paired.  Throat  of 
corolla  without  scales. 
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C At  pica rpum. — Follicle  obliquely  truncate,  1-secded.  No  albumen.  Seeds  wingless. 

Plumeria. — Follicle  acuminate.  Seeds  membranously  winged.  Albumen  none. 

##  Seeds  furnished  with  a coma  of  hairs  at  the  apex,  hilum  or  both,  rarely  fringed  all  nlong  the  borders. 
Anthers  usually  cohering  in  a cone  round  the  stigma.  Fruit  a woody  or  coriaceous  follicle. 

O Throat  of  corolla  without  scales. 

X Seeds  comose  at  apex  only. 

Holarrhena. — Corolla  hypocraterimorph.  Follicles  linear,  terete,  woody.  Albumen  none. 

X X Seeds  comose  at  both  ends  and  fringed. 

Alstonia. — Follicles  linear,  terete,  coriaceous.  Albumen  none.  Leaves  usually  whorled. 

O O Throat  of  corolla  scaled  at  throat,  the  scales  usually  united  in  a corona. 

X Anthers  included. 

Nerium. — Hypogynous  scales  none.  Seeds  with  albumen.  Follicle  coriaceous. 

X X Anthers  exserted. 

Wrightia. — Hypogynous  scales  none.  Follicle  woody. 


THEVETIA.— Only  species,  Th.  neriifolia. 

CERBERA.-Only  species,  C.  Odallam. 

OCHROSIA.— Only  species,  0.  salubris. 

CARISSA. 

0 All  parts  glabrous. 


Ovary-cells  4-ovuled  ; berry  the  size  of  a prune  ; leaves  usually  blunt  or  refuse,  C.  Carandas. 
Ovary-cells  2-ovuled  ; berry  the  size  of  a pea  or  somewhat  larger  ; leaves  usually 


acute, C.  diffusa. 

0 0 All  parts,  especially  while  young,  shortly  and  softly  puberulous. 

Ovary-cells  2-ovuled  ; berry  the  size  of  a pea C.  hirsuta. 

PLUMERIA.— Only  species,.  P.  acutifolia. 


HOLARRHENA. 

All  parts  along  with  the  inflorescences  shortly  velvety  pubescent, H.  Codaya. 

All  parts,  also  the  inflorescence,  glabrous, H.  antidysenterica. 

ALSTONIA.— Only  species,  A.  scholaris. 


WRIGTHIA. 

O All  parts,  more  especially  the  leaves,  shortly  and  densely  pubescent. 

Corolla-lobes  broad  ; scales  of  throat  cuneate,  2-3-lobulate,  W.  mollissima. 

O 0 All  parts  glabrous. 

Corolla  white,  the  lobes  linear-oblong,  the  throat  fringed  by  a riug  of  branched  long  filiform 

scales, W.  tinctoria. 

Corolla  red,  the  lobes  broad,  scales  of  throat  large,  rounded,  obsoletely  crenate,  . . W.  coccinea. 


LOGANIACEyF* 

Conspectus  of  genera. 

* Ovules  numerous.  Fruit  a capsule.  Seeds  winged  or  not. 

Buddleia  — Corolla  imbricated.  Capsule  septicidally  dehiscing.  Seeds  not  winged. 

* * Ovules  numerous.  Fruit  an  indehiscent  berry. 

O Corolla  imbricate  or  twisted  in  bud. 

Fagraea. — Corolla  5-rarely  6-or  7-lobed.  Ovary  2 celled. 

O 0 Corolla  valvate  in  bud. 

Strychnos. — Stamens  inserted  above  the  middle  of  the  corolla-tube.  Ovary  2-celled. 


BUDDLEIA.— Only  species,  Asiatica. 

FAGRAEA. 

0 Flowers  large,  more  than  an  inch  long,  solitary  or  by  3 or  5 in  a short-peduncled 
terminal  corymb.  Shrubs,  often  epiphytical  or  scandent,  or  arboreous  climbers. 

f Corolla-tube  long-cxserted,  above  the  middle  or  at  summit  dilated  into  the 

limb, E.  carnosa. 

t t Corolla-tube  short,  or  from  the  base  funnel-shaped  dilated. 

* I have  kept  up  this  family  much  against  my  will  and  I feel  sure  that  it  will  be  broken  up  by  future 
botanists.  Of  the  Burmese  genera,  Buddleia  (along  with  Brandisia  and  Wightia)  will  go  into  Sesameae;  Fa- 
graea, usually  compared  with  Gentianeae,  appears  to  me  an  anomalous  Convolvulacea  with  Apocynaceous  ovary  • 
Milreola,  Mitrosacme  and  Gelsemium  appear  Gentianaceous  ; Strychnos  hardly  deviates  from  Melodiueae  in 
Apocyneae  ; Gardneria  is  a Solanea  ; and  Gaertnera,  in  spite  of  its  curious  ockreate  stipules,  finds  its  nearest 
ally  in  Clerodendron. 
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Ca  lyx  about  an  inch  long  or  longer,  the  lateral  nerves  of  leaves  beneath  distinct,  but  thin 
and  immersed, F.  auricularia. 

Calyx  only  about  l inch  long,  the  nerves  of  the  leaves  beneath  not  or  almost  not 
visible, . . F.  obovaia. 

0 0 Flowers  clustered  in  small  cymes , forming  a terminal  peduncled  raceme.  Arbore- 
ous climbers. 

Leaves  very  ample,  penninerved,  F.  racemosa. 

OOO  Flowers  small , in  terminal  or  axillary  long-paduncled  many-flowered  corymbs. 
Erect  trees. 

Nerves  of  leaves  beneath  very  obsolete  aud  immersed, F.fragrans. 

STRYCHNOS, -(Erect  trees,  without  tendrils.) 

0 Corolla  not  villous  at  throat , the  tube  long. 

Corymbs  peduncled,  terminal  or  on  axillary  shoots.  Berries  as  large  as  an  orange  or  smaller 
with  a thick  corky-granular  rind,  several-seeded *$.  Nux  vomica. 

0 0 Corolla  villous  at  throat. 

Panicles  very  short,  axillary  ; corolla-tube  about  2 lin.  long  ; berries  l -seeded,  with  a thin 
coriaceous  rind, , S.  potatorum.. 

Panicles  large,  brachiate,  terminal  ; corolla-tube  4-5  lin.  long, S.  Wallichiana 


B ORRA  GINE2E. 

Conspectus  of  genera. 

(Fruit  a drupe,  indehiscent  or  separable  into  pyrenes.) 

Cordia. — Style  twice  forked  ; calyx  more  or  less  tubular,  forming  a cup  under  tbe  fruit. 
Ehketia. — Style  2-lobed,  the  lobes  entire.  Calyx  deeply  cleft. 


CORDIA. 

f Leaves  beneath  and  calyx  densely  tomentose. 

Calyx  c.  4 lin-long  ; fullgrown  leaves  smooth  above  and  white  dotted,  . . ..C.  fragrantissima. 
Calyx  c.  2i  lin.  long  ; leaves  above  very  scabrous  from  short  hairs,  C.  polygama. 

| t Leaves  glabrous  or  pubescent  beneath  ; the  calyx  glabrous  or  puberulous. 

Glabrous  ; leaves  without  wdiite  dots  on  the  upperside  ; drupes  from  the  size  of  a cherry  to 

that  of  a prune,  acuminate, C.  Myxa. 

As  former,  but  young  shoots  brown-pubescent  ; leaves  puberulous  beneath,  . . . .C.  brunnea. 

Leaves  white-dotted  above  ; drupe  the  size  of  a pea,  blunt  with  a mucro, C.  grandis. 

EHRETIA, 

X Leaves  entire. 

Leaves,  especially  beneath,  pubescent, '.  . . .E.  aspera. 

Leaves  glabrous,  E.  laevis. 

X X Leaves  sharply  serrate. 

Calyx-  and  corolla-lobes  very  blunt,  E.  serrata. 


BI GN  ONI  A CE2E. 

Conspectus  of  genera. 

* Seeds  in  a single  row  along  the  edges  of  tho  septum. 

O Septum  continuous,  flat. 

Stenolobxum. — Calyx  more  or  loss  distinctly  5-ribbod  and  5-toothed,  marcesoent-porsistent.  Loavos  unpaired 
pinnate  with  serrately  cut  leaflets. 

O O Septum  more  or  less  corky-medullary,  jointed. 

Stereospermum. — Calyx  not  ribbed,  marcescent-persistent.  Socds  spuriously  2-eelIed  Leavos  pinnato. 

* * Seeds  in  2 or  more  imbricated  rows  along  the  edges  of  tho  continuous  septum. 

O Calyx  more  or  less  circumsciss-dociduous. 

X heaves  ternately  bipinnato  or  decompound. 

It aderm ach era. — Calyx  urceolate,  obsoletely  5-toothod.  Filaments  inserted  at  the  constriction  of  tho  tubo. 
Anther-cells  divaricate. 

Mayodendron. — Calyx  spathaceous,  slit  to  about  its  middle.  Filaments  adnate  up  to  tho  middle  of  tho  corolla  ; 
anthers  parallel. 

X X Leaves  unpaired-pinnate. 

Spathodea. — Calyx  spathaceous,  slit  to  tho  base.  Filaments  inserted  at  tho  constriction  of  tho  tubo  ; author-cells 
divaricate. 

O 0 Calyx  persistent  or  marcescent-persistent. 

X Leaves  unpaired-pinnate. 
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Heterohiragma. — Calyx  2-3-lobed,  without  ribs.  Capsule  rather  flat,  not  wingecl. 

Payanema. — Calyx  5-winged,  5-toothed.  Capsule  flat,  winged. 

y y Leaves  ternately  2-pinnate  or  decompound.  Capsules  flat. 

Calosantiies. — Calyx  truncato.  Corolla  campanulate-funnel  shaped.  Fertile  stamens  5. 

Millingtonia. — Calyx  obsoletely  5-toothed.  Corolla  hypocraterimorph.  Fertile  stamens  4,  one  of  the  anther-cells 
spurred. 


STEREOSPERMUM. 


X All  parts,  also  the  inflorescences,  quite  glabrous. 

Flowers  yellow,  rather  small  ; septum  of  capsule  terete,  S.  chelonioides. 

Leaflets  only  about  an  inch  long,  serrulate  ; septum  of  capsule  compressed, . . . ,S.  crenulatum. 

X X Younger  parts  and  inflorescences  variously  pubescent. 

Flowers  pale-lilac  or  bluish  white  with  dark-purple  veins  ; inflorescence  and  calyx  simply 
pubescent,  S.  neuranthum. 

Flowers  2-lipped,  uniformly  lilac  or  purple,  the  lobes  crenulate-undulate  ; inflorescence 
viscid-pubescent,  S.  suaveolens. 

Flowers  funnelshaped,  uniformly  pale-lilac,  the  lobes  long — fimbriate  ; inflorescence  glandular- 
pubescent, S.  fimbriatum. 

RADERMACHERA.— Only  species, R.  amoena. 

NIAYODENDRON.— Only  species, M.  igneum. 

SPATHODEA. 


* Corolla  white,  • tubular-funnelshaped,  gradually  narrowed  in  the  long  tube.  Seeds 

corky  winged. 

All  parts,  also  the  calyx,  glabrous,  S.  Rheedei • 

* * Corolla  yellow  or  brownish  yellow,  campanulate-funnelshaped,  abruptly  constricted  in 

a rather  short  tube.  Seeds  membranously  winged. 

Leaves  entire  ; calyx  and  inflorescence  generally  tawny  villous,  S.  stipulata. 

Leaves  serrulate  ; calyx  tawny  velvety,  S.  velutina. 


HETEROPHRAGMA. 

Corolla  funnelshaped,  yellow  ; pods  rather  flat,  without  ribs,  villous-tomentose,  . . II.  sulfurea. 
Corolla  campanulate-infundibuliform,  dull-brown  ; pods  rather  cylindrical,  ribbed,  scurvy- 


tomentose, H.  adenophylla. 

PAJANELIA.— Only  species,  P.  multijuga. 

CALOSANTHES.— Only  species,  C.  Indica 

MILLINGTONIA.— Only  species,  M.  hortcnsis. 


A C A N XU  A CE2E. 

Conspectus  of  genera. 

Stuobilantiies. — Calyx  unequal.  Anther-cells  parallel.  Corolla-tube  usually  curved.  Capsule  4-rarely  6-8-seeded, 
contracted  in  a sterile  base. 


STROBILANTHES. — 

Flowers  yellow  ; leaves  harsh,  glabrous  ; capsules  8-seeded, S.flava. 

Flowers  blue  ; leaves  membranous,  glandular-puberulous  ; flower-heads  often  by  2 or  3 in 
the  leaf-axils,  on  longer  or  shorter  peduncles,  S.  Simonsii. 


VERBENA  CE2E. 

Conspectus  of  genera. 

§ Seeds  with  integument,  not  germinating  while  on  the  plant. 

* Ovules  ascending  from  the  base  of  the  cells.  Flowers  solitary  within  each  bract  without  bracteoles,  in 

racemes  or  spikes  sometimes  contracted  into  heads.  (Fruit  a drupe  containing  two  i-celled 
pyrenes). 

Lanta-Na. — Flowers  in  heads  or  cymes.  Calyx  membranous,  short.  Stamens  4. 

* * Ovules  laterally  attached  above  the  base  or  near  the  top.  Flowers  in  cymes,  or  panicles,  or,  if  solitary 

or  in  spikes,  usually  accompanied  by  2 bracteoles  besides  the  subtending  bract  or  leaflet. 
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(Cymos  without  an  involucre.  Fruit  a dry  nut  or  more  or  lesa  succulent  fleshy  drupo,  rarely  nut-like). 

O Nut  dry,  spongy-villous,  enclosed  in  the  enlarged  often  bladdery  calyx. 

Tectona. — Corolla  almost  equally  rotate,  the  tube  as  long  as  the  calyx.  Stigma  2-cloft.  Drupes  bony  4- 
celled.  Flowers  in  dichotomous  cymes  or  panicles. 

O O Fruit  a more  or  less  sappy  drupe,  containing  a single  4-celled  or  two  or  four  1-celled  nuts. 

X Drupo  containing  a single  4-  or  by  abortion  a fcwer-cellcd  nut. 

Vitex.— Corolla  2-lipped,  tho  upper  lip  2-,  the  lower  3-cleft.  Stamens  more  or  less  exserted.  Flowers  panicled, 
rarely  cymose.  Leaves  ofton  digitately  compound,  rarely  simple. 

Gmelina. — Corolla  showy,  funnelsliaped-campanulate,  almost  2-lipped,  tho  limb  4-  or  5-lobed,  the  upper  lip  entire 
or  short  and  2-cloft.  Stamens  not  or  hardly  exserted.  Racemes  or  rarely  paniclo.  Leaves  simple. 

Pkemna.— Corolla  small,  the  limb  nearly  regular  or  almost  2-lipped,  4-lobed.  Stamens  not  or  hardly  exserted. 
Stylo  long  and  filiform  with  a 2-lobed  stigma.  Cymes  or  rarely  panicles,  usually  terminal.  Leaves  simple. 

X X Drupes  containing  2-4  separate  1-celled  nuts  or  kernels. 

Callicarpa. — Corolla  more  or  less  funnelshaped,  short,  with  an  equal  4-5-lobed  limb.  Style  filiform,  with  a 
capitate  stigma.  Drupe  berry-like,  globular,  containing  four  1-celled  kernels. 

Volkameria. — Corolla  hypocraterimorph  with  a long  tube  and  an  almost  unequal  5-cleft  limb.  Drupe  almost  dry, 
the  nut  separating  in  2 or  4 valve-shaped  woody  nuts. 

Clerodenduon.— Corolla  more  or  less  tubular-hypocraterimorph,  the  limb  equal  or  unequal  and  oblique,  5-lobed. 
Drupes  sappy.  4-  or  by  abortion  3 -1-lobed. 

§ § Fruit  a 2-valved  capsule.  Seed  solitary,  without  integuments,  germinating  on  the  plant.  Embryo  with 
large  folded  cotyledons. 

AvrcENNiA. — Leaves  simple,  leathery.  Flowers  imbricately  3-bracted  at  base.  Calyx  imbricate  in  bud. 


TECTONA. 

Young  branclilets  4-angular  ; fruiting  calyx  bladdery,  inflated, . . ,T.  grandis. 

Young  branclilets  6-8  angular  or  rather  furrowed  ; fruiting  calyx  ovoid,  tightly  embracing 
the  nut,  T.  Hamiltoniana. 

VITEX. 

* Flowers  in  panicles. 

O Panicle  terminal  with  minute  subulate  bracts. 

All  parts  minutely  white  or  greyish  mealy  ; leaves  at  least  beneath  white  ; leaflets  sessile  ; 

flowers  sessile  or  nearly  so,  V.  Agnus  Castus. 

As  former,  but  the  median  leaflets  petioluled  ; flowers  smaller, V.  Negundo. 

All  parts  softly  and  shortly  pubescent  ; flowers  on  slender  pedicels  ; median  leaflets 

petioluled,  V.  canescens. 

All  fullgrown  parts  and  leaves  (at  least  above)  glabrous  ; leaflets  petioluled,  V.  heterophylla. 

0 0 Panicles  terminal  with  numerous  conspicuous  leafy  tracts.  All  parts  more 
or  less  pubescent  ; leaves  digitately  3-foliolate,  leaflets  sessile. 

Petiole  not  or  only  slightly  and  narrowly  winged  at  apex  ; panicle  cymose-branched  ; flowers 

blue,  V.  pubescens. 

Petiole  broadly  and  leafy  winged.  Flowers  interrupted  cymose  and  forming  spike-like 

panicles,  V.  limonifolia. 

OOO  Panicles  axillary , elongate , lax.  Leaves  3-foliolate , leaflets  sessile. 
Glabrous  ; petioles  winged  or  not, V.  alata. 

* * Floicers  in  axillary  dichotomous  cymes.  Petioles  not  winged. 

All  softer  parts  pubescent  ; cymes  pubescent  or  tomentose,  much  shorter  than  the 

petiole, a V.  vestita. 

All  parts,  at  least  the  adult  ones,  quite  glabrous  ; cymes  glabrous,  repeatedly  dichotomous, 
longer  than  the  petiole,  V.  leucoxylon. 

mum. 

Flowers  5-merous  ; corolla  2-lipped,  the  upper-lip  short,  2-lobed,  straight G.  arborea. 

Flowers  4-merous  ; the  4 corolla-lobes  almost  equal,  the  upper  one  reflexed,  . . . .G.  Asiatica. 

PREMNA. 

* Floicers  in  cymes  or  cymose  corymbs  or  cymose  panicles.  Trees  or  erect  shrubs. 

X Tomentose  or  velvety  pubescent  trees.  Calyx  5-toothed. 

All  parts  stellate-tomentose  ; flowers  in  panicles, P.  tomentosa. 

All  parts  velvety  pubescent  ; flowers  cymose  forming  corymbs,  P.  viburnoidcs . 

X X Almost  glabrous  tress.  Calyx  4- toothed . 

Leaves  (except  the  pubescent  nerves)  glabrous  ; flowers  cymoso  in  corymbs,  . . . ,P.  sambucina. 

* * Floicers  clustered  or  in  little  cymes,  arranged  on  a more  or  less  interrupted  raceme 

or  spike. 

Leaves  glabrous  or  nearly  so  ; flower-clusters  sessile  or  nearly  so, 


P.  racemose. 
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CALLICARPA. 

Leaves  entire  or  nearly  so,  mealy  tomentose  beneath,  C.  arborea. 

CLERODENDRQN. 

Corolla-tube  5-6  lin.  long  ; panicles  conspicuously  and  crowdedly  bracted  ; leaves  serrate, 
along  with  the  other  parts  appressed  pubescent,  C.  infortunatum. 

Corolla-tube  only  so  long  as  the  calyx  ; panicles  with  only  small  bracts  ; leave  entire,  and 
like  all  other  parts  softly  pubescent-tomentose,  C.  villosum. 

AVICENNIA. 

Leaves  usually  lanceolate,  indistinctly  white-tomentose  beneath  ; flowers  shortly  spiked, 
calyxdobes  a line  long  ; style  very  short,  A.  officinalis. 

Leaves  more  or  less  obovate  and  usually  indistinctly  tawny  tomentose  beneath ; flowers  capi- 
tate; calyx-lobes  2 lin.  long  ; style  long  and  slender,  A.  tomentosa. 


PRY  TOLA  CCA  CE2E. 

Conspectus  of  genera. 

Ooriari a. — Sepals  and  petals  5 or  G each,  the  latter  wanting  in  the  males.  Stamens  10-12.  Embryo  nearly 
straight.  Leaves  opposite  or  nearly  so. 


CORIARIA. — Only  species, 


C.  Nepalensis. 


NYCTA  GINE2E. 

Conspectus  of  genera. 

Pisonia. — Floral  involucre  wanting.  Flowers  by  abortion  usually  dioecious.  Stamens  6 to  10.  Embryo  straight. 


PISGNIA. 

Leaves  1-3  in.  long,  bluntish.  Fruits  with  a double  row  of  glandular-headed  short  prickles 
along  the  5 corners P.  aculeata. 

Leaves  7 to  10  in.  long.  Fruits  with  a single  row  of  simple  short  irregular  acute  prickles 
along  the  5 corners,  P.  alba. 

Leaves  6-12  in.  long,  acuminate.  Fruits  unarmed,  with  a broad  blackish  viscose  line 
along  the  5 bluutish  corners, P.  umbellifcra. 


SANTALA  CE2E. 

Conspectus  of  genera. 

Santalum. — Perianth  campanulate,  lobes  and  stamens  4 or  rarely  5.  Disk  conspicuously  5-lobcd.  Drupes  globular. 
Placenta  spindle-shaped,  bearing  the  ovules  near  the  baso.  Trees,  parasitic  in  youth. 


SANlALUiVli— Only  species, 


S.  album. 


Myristica.— Only  genus. 


MY  Pd  STIC  AC  EYE. 
Conspectus  of  genera. 
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MYRISTICA. 

* Staminal  column  cylindrical  or  spindle-shaped  ; anthers  linear . Floivcrs  in  simple 

racemes. 

Arillus  lacerate  and  lobed,  aromatic,  crimson  ; flowers  on  very  long  slender  pedi- 
cels,   31.  moschata. 

* * Staminal  column  pyriform  or  globular,  covered  icith  anthers  all  over  or  only  along 

the  depressed  apex.  Perigon  globular  or  nearly  so,  2-3-cleft.  Flowers  minute , 
forming  larger  or  smaller  compound  panicles. 

Fruits  oblong,  the  size  of  a cherry,  the  inflorescences  rusty  scurvy-tomentose,  ...  .31.  Irya. 
Fruits  oblong,  the  size  of  a prune,  the  inflorescences  glabrous  or  nearly  so,  . .31.  amygdalina. 

* * Staminal  column  clavatc,  at  apex  dilated  into  a concave  or  convex  dish,  bearing  the 

anthers  along  its  border.  Perigon  of  females  globular,  of  the  mules  turbinate,  often 
lengthened  in  a stalk.  Flowers  clustered  or  almost  umbellate  on  axillary  tubercle- 
lilce  or  elongate  thick  peduncles. 

Leaves  large,  often  1-1J  ft.  long,  petioles  thick,  scurvy-tomentose  ; fruits  tomentose,  nearly  2 

in.  long, 31.  longifolia. 

Leaves  up  to  7-9  in.  long  ; petiole  4 an  inch  long,  rather  slender,  glahrescent  ; fruits  glab- 
rescent,  only  an  inch  long, 31.  corticosa. 


LA  URINE JE. 

Conspectus  of  genera. 

* Anther-cells  opening  by  upwards-turning  valves. 

O Flowers  in  naked  inflorescences,  not  surrounded  by  a proper  involucre  or  imbricate  bracts. 

X Anthers  4-locellate. 

f Fruits  superior  and  free,  not  enclosed  in  the  pericarp. 

Cinnamomum, — Perianth-segments  breaking  off  at  their  middle,  leaving  a persistent  6-lobed  cup  or  disk  under  the 
fruit. 

Phcebe. — Perianth  wholly  persistent  and  indurating,  the  segments  erect  and  adpressed  to  the  fruit,  resting  on  a 
more  or  less  thickened  pedicel. 

Machilus. — Perianth  wholly  persistent,  not  indurating,  the  segments  in  fruit  reflexed  or  spreading  ; pedicels 
usually  not  thickened. 

Alseodaphne. — Perianth  nearly  wholly  deciduous,  the  fruit  (large)  resting  on  the  thickened  often  fleshy  pedicel, 
f f Fruit  entirely  enclosed  in  the  enlarged  perianth. 

Eusideroxylon. — Fertile  stamens  only  3,  free,  the  outer  6 reduced  to  petaloid,  the  3 innermost  to  subulate,  stam- 
inodes.  Fruit  very  large. 

X X Anthers  2-celled. 

f Fruit  superior  and  quite  free,  not  adnate. 

Beilschmiedia. — Perianth  wholly  deciduous,  the  segments  nearly  equal,  or  (in  Haasia)  the  outer  lobes  minute. 
Ovary  1-  or  imperfectly  2-celled,  Berry  resting  on  a thickened  often  fleshy  pedicel. 

f f Fruit  wholly  enclosed  in  the  enlarged  perianth,  but  rarely  adnate  to  it,  only  the 
apex  sometimes  exserted. 

Cryptocarya. — Fertile  stamens  9,  free.  Fruits  free,  not  adnate  to  the  perianth.  Flowers  in  racemes  or  panie'es. 

Endian  dr  a. — Fertile  stamens  only  3,  free,  the  6 outer  stamens  reduced  to  glands  or  to  a glandular  ring.  Fruit  en- 
closed in  the  truncate  perianth-tube.  Flowers  in  panicles. 

0 0 Flowers  in  umbels  or  clusters,  either  surrounded  by  a 4-  to  6-leaved  persistent  or  more  or  less 
deciduous  involucre  or  covered  by  several  rows  of  imbricate  bracts  and,  while  in  bud, 
entirely  enclosed  by  them. 

f Flowers  in  longer  or  shorter  peduncled  umbels,  subtended  by  a 4-to  6-pbyllous  involucro. 

X Anthers  4-locellate. 

TetiiAnthera. — Perianth  6-cleft  or  truncate.  Fertile  stamens  9-12,  rarely  15-30,  tho  inner  3-6  boaring  glands  at 
base.  Fruit  resting  on  a flat  or  concave  often  large  and  thick  cup,  or  half-immersed  in  tho  same. 

X X Anthers  2-locellate. 

Lindera. — Perianth  4-6-cleft,  deciduous.  Fertile  stamens  6-9,  the  inner  2-6  bearing  glands  at  base.  Fruit  resting 
on  a small  entire  or  6-cleft  disk.  Usually  aromatic  trees. 

f f Flowers  in  bud  enolosed  in  an  imbricate-scaled  globular  sessilo  bud,  after  expansion 
surrounded  by  several  rows  of  imbricate  bracts. 

X Anthers  4-locellate. 

Uodecadenia. — Flowers  solitary.  Perianth  6-9-cleft. 

Litsaea. — Flowers  several  together.  Perianth  4-6-cloft,  tho  segments  deciduous.  Stamens  4-6  or  9,  tho  inner- 
most ones  2-glanded  at  base.  Berry  seated  on  the  moro  or  loss  thickened  podicel  or  perianth-base. 

X X Anthers  2-locellato. 

Daphnidium. — Flowers  several  together.  Perianth  6-9-clcft  with  the  segments  deciduous.  Stamens  9 (rarely  moro), 
tho  3 innermost  ones  2-glanded  at  base.  Berry  seated  on  the  moro  or  loss  thickened  pedicel  cu  tho  entire 
or  6-lobed  perianth-base. 

* * Anthers  opening  laterally,  tho  valves  separating  laterally  from  tho  inner  to  tho  outer  edge. 

Hernandia. — Flowers  monoecious,  the  females  with  an  involucol  enlarging  and  enclosing  tho  fruit.  Seeds  without 

albumen. 
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CINNAMOMUM. 

X Perianth-segments  deciduous  along  a horizontal 
5-nerved. 


line  above  their  base.  Leaves  3- 


Calyx  in  fruic  somewhat  enlarged,  and  cupshaped,  the  segments  deciduous  ; nuts 

dry  C.  Zeylanicum  and  G.  iners. 

Calyx  in  fruit  small  and  not  cupshaped,  with  persistent  segments  ; nut  half  so  large, 

drupaceous C.  obtusifolium. 

X X Perianth-segments  wholly  deciduous. 

Leaves  long-petioled,  penninerved, C.  Parthenoxylon. 

PHOEBE. 

[|  All  parts,  also  the  inflorescence , quite  glabrous, . . ,P.  lanceolata. 

||  ||  Younger  parts  and  inflorescence  more  or  less  tomentose  or  pubescent. 

Pedicels  as  long  or  longer  than  the  perianth  ; fruit  oval, P.  pubeseens. 

Pedicels  rather  thick,  shorter  than  the  perianth  ; fruit  globular,  P.  villosa. 


MACHILUS 

||  Leaves  bluntish  acuminate , coriaceous,  glaucous  beneath. 

Perianth-segments  about  2J  lin.  long 1 L Indica. 

The  same  only  a line  long,  M.  rimosa. 

||  ||  Leaves  one-coloured. 

Leaves  acuminate,  hardly  chartaceous, M.  Tavoyana . 

Leaves  blunt,  oval,  with  reflexed  borders,  M.  fruticosa. 

ALSEODAPHNE. — Only  species, A.  grandis. 

BEILSCHMIEDIA. 

Fruits  oblong,  1^  inch  long  or  longer, B.  Roxburghiana. 

Fruits  globular,  an  inch  in  diameter, B.  globular ia. 

CRYPTOCARYA. 

All  softer  parts  and  inflorescence  minutely  tawny  puberulous  ; adult  leaves  gla- 
brous,   C.  ferrea. 

All  parts,  also  inflorescence,  more  or  less  covered  by  a dense  rusty-coloured  velvety  tomeu- 
tum  ; leaves  pubescent  beneath, C.  Griffithii . 

ENDIANDRA. — Only  species, E.  (?)  Candolleana. 

TETRANTHERA. 


* Perianth-tube  slightly  enlarged  under  the  fruit,  flat  or  slightly  concave. 

O Limb  of  perianth  wanting  and  truncate,  or  very  imperfect  and  all  its  lobes  or 


part  of  them  transmuted  into  stamens.  Stanuns  15-30. 

Tomentose-pubescent ; umbels  solitary  in  the  axils  of  the  leaves, T.  tomentosa. 

Almost  glabrous  or  slightly  pubescent  ; umbels  clustered  or  in  short  racemes,  ...T,  laurifolia. 
0 0 Perianth-limb  developed,  6-cleft.  Stamens  9-12. 

X Leaves  coriaceous  (all  these  doubtfully  referred  here) . 

Leaves  oblong-lanceolate,  very  acuminate,  glabrous,  T.  Rangoonensis. 

Leaves  oblong  or  oval,  acute,  densely  fulvous  pubescent  beneath,  T.  tongifolia. 

Leaves  broadly  oval,  rounded  or  almost  retuse  at  apex,  puberulous  beneath T.  grandis. 

X x Leaves  chartaceous  or  membranous. 


Leaves  from  oval  to  obovate,  blunt  ; petiole  J-l  inch  long,  T.  monopetala. 

Leaves  alternate,  lanceolate,  usually  acute  or  shortly  acuminate ; petiole  usually  less  than  \ 

an  inch  long,  T.  amara. 

As  former,  but  a shrub  ; leaves  more  or  less  opposite,  usually  bluntish-acuminate,T.  lancifolia. 

* * Perianth-tube  enlarged  to  a large  fleshy  entire  or  lobed  cup  tapering  in  a longer 
or  shorter  thick  stalk. 


0 Umbels  solitary,  clustered  or  forming  a reduced  umbel-like  corymb  in  the  axils  of 
the  leaves. 


X Leaves  not  glaucous  beneath. 

Leaves  shortly  tomentose  beneath  and  very  prominently  net-veined, T.  calophylla. 

X X Leaves  more  or  less  glaucous  beneath. 

Branchlets  tomentose  ; leaves  puberulous  beneath,  thick  chartaceous,  T.  nuculanea. 

Quite  glabrous  ; leaves  rigidly  coriaceous,  T.  myristicaefolia. 


0 0 Umbels  disposed  in  longer  or  shorter  ax  ill  try  racemes. 
f Inflorescence  and  all  other  parts  quite  glabrous. 
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Loaves  uniformly  green  ; branolilets  sharply  angular,  T.  nitida. 

f f Inflorescence  puberulous  to  tomcntosc. 

Loaves  slightly  glaucous  beneath,  shortly  acuminate  ; racemes  elongate,  tawny  tomentose  ; 
fruiting  cup  entire  ; berry  oblong,  T.  Panamonya. 

Leaves  whitish  or  glaucous  beneath  and  strongly  net-veined,  shortly  acuminate  ; racemes 
shortened,  tawuy  puberulous  ; fruiting  cup  lobed  ; berry  oblong, T.  albicans. 

Leaves  not  glaucous  beneath,  blunt  or  nearly  so  ; racemes  short  and  tomentose  ; fruiting 

cup  entire  ; berry  obovate-globular,  T.  semecarpifolia. 

LITSAEA. 

* Leaves  whorled  by  3 to  5,  penninerved  from,  the  very  base  ; the  female  flowers  in  small 

clustered  umbels,  the  males  simply  clustered. 

Branchlets  tomentose  ; leaves  4-4f  in.  long  (doubtful  species),  L.  concolor. 

Branchlets  and  shoots  densely  tawny  villous  ; leaves  G-8  in.  long,  very  soon  turning 
glabrous,  L.  angustifolia. 

As  former,  but  leaves  1-1 J ft.  long,  elongate,  also  when  adult  pubescent  be- 
neath,   L.  macrophylla. 

* * Leaves  scattered,  alternate,  triplinerved  above  the  base  and  penninerved  further  up. 

Leaves  etc.  quite  glabrous  ; flowers  in  short  tawny  tomentose  racemes, L.  leiophylla. 

Leaves  etc  quite  glabrous,  glaucous  beneath  ; flowers  in  sessile  involucred  umbels,  L.  foliosa. 


DAPHNIDIUM. 

x Leaves  triplinerved. 

Leaves  glabrous,  glaucous  beneath,  D.  pulcherrimum. 

Leaves  densely  and  shortly  tawny  pubescent  beneath,  D.  caudatum. 

X X Leaves  penninerved. 

Leaves  beautifully  appressed  silvery  pubescent  beneath  ; flowers  in  very  short  ra- 
cemes,  ...  .1).  aryenteum. 

||  Leaves  chartaceous  or  almost  coriaceous,  elegantly  and  prominently  netceincd,  the  reticulations 
narrow. 

Peduncles  slightly  pubescent,  nearly  an  inch  long  ; perianth  pubescent, L.  Assamica. 

Peduncles  quite  glabrous,  3-4  lin  long  ; perianth  glabrous, L.  nervosa. 

||  ||  Leaves  membranous,  very  laxly  reticulate  ; all  parts  glabrous, L.  Neesiana 

HERMAilDiA.— Only  species,  II.  peltata. 


Helicia. — Only  genus. 


PRO  TE  A CELL. 
Conspectus  of  genera. 


HELICIA. 

* Inflorescence  glabrous. 

Leaves  serrulate  or  entire,  acuminate  at  base  and  almost  decurrent  on  the  |-|  inch  long 
petiole  ; scales  distinct,  smooth,  II.  Cochinch inensis. 

Leaves  serrate,  on  a thick  2-3  lin.  long  petiole  ; scales  united  iu  a 4-toothed  cup,  II.  robusta. 

* * Inflorescence  rusty  tomentose  or  villous. 

Young  branchlets  rusty-villous  ; leaves  serrate  ; ovary  smooth, II.  pyrrhobotrya. 

Young  branchlets  rusty-villous  ; leaves  serrate  ; ovary  rusty  hirsute  ; scales  distinct, 
smooth, ; 7/.  excelsa. 

Young  branchlets  smooth  ; leaves  entire  ; ovary  hirsute  ; scales  distinct,  puberu- 
lous,   salici folia. 


TUYMELAEA  CEJE. 

Conspectus  of  genera. 

Aquilaria. Perianth  5-merous,  of  a leathery  texture.  Perianth-scales  10,  at  the  base  or  wholly  united  in  a crown. 

Capsule  2-valved,  the  putamen  woody,  with  a thin  (somewhat  ileshy  P)  pericarp. 


AQUILARIA. 

Capsules  wrinkled,  softly  and  densely  tomentose, A.  Agal/ocha . 

Capsules  smooth  aud  glabrous,  A.  Malaccensis. 
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ELAEA  GNA  CE2E. 

Conspectus  of  genera. 

Elaeagnus. — Only  genua. 


ELAEAGNUS. 

Drupes  l|inch  long,  the  compressed  putamen  sulcate  with  rounded  ribs, E.  arborea. 

Drupes  4 to  6 lin.  long  ; the  putamen  slightly  and  bluntish  sulcate  ribbed, E.  conferta. 

Drupes  about  J inch  long  ; the  putamen  sharply  '8-ribbed, E.  latifolia. 

Drupes  about  J inch  long,  very  slender  peduncled  ; the  putamen  4-ribbed  or  rather  sharply 

4-sided,  E.  ferruginea. 


E UP  II  ORB  I A CEJE. 

Conspectus  of  genera. 


* Ovules  2 in  eacli  cell. 

X Calyx  imbricate  in  bud. 

O Fruit  more  or  less  readily  capsular-dehiscing,  dry  or  with  a fleshy  or  sappy  epicarp.  Petals 
none. 

f Capsule  dry. 

4*  Stamens  round  an  ovary-rudiment. 

Actephila.— Styles  free.  Seeds  naked.  Capsule  woody  or  dry- coriaceous, 

+ + Stamens  central ; no  ovary-rudiment. 

Glochidiox. — Capsule  20-3-coccous.  Styles  simple,  more  or  less  connate.  Hypogynous  glands  or  disk  none.  Testa 
of  seeds  arillus-like,  fleshy  or  sappy,  usually  scarlet. 

Phyllanthus. — Capsules  usually  3-coccous.  Styles  2-cleft.  Hypogynous  glands  or  disk  present.  Testa  of  seeds  dry. 

f f Capsules  fleshy-coriaceous  or  more  usually  crustaeeous  with  a fleshy  or  sappy  epicarp. 

-J-  Stamens  central  ; no  ovary  rudiment, 
f Seeds  noth  arillus. 

M ELANTHESOPSIS  — Style  2-cleft.  Calyx  of  both  sexes  turbinate,  high  up  connate. 

t f Seeds  without  arillus. 

Sauropus. — Capsules  fleshy-leathery.  Male  calyx  deeply  6-cleft. 

Breynia. — Male  calyx  turbinate,  high  up  connate.  Style  entire. 

Cicca. — Capsule  drupaceous,  the  capsular  putamen  woody  or  crustaeeous,  6-3-coccous.  Stamens  free  or  connate. 

-| — |-  Stamens  round  on  ovary-rudiment. 

A Flowers  in  axillary  clusters. 

Securinga — Flowers  5-merous.  Stamens  5,  free.  Disk  5-angular-annular.  Capsule  with  a (usually  white)  fleshy 
epicarp,  3-or  by  abortion  2-coccous. 

A A Flowers  racemose-pauicled. 

Bischoffia. — Stamens  5,  free.  Albumen  scanty.  Trees  with  3-foliolate  leaves. 

O O Fruit  indehiscent,  drupaceous  or  berry-like,  when  over-ripe  sometimes  irregularly  bursting 
but  not  truly  dehiscent. 

Flowers  in  racemes  or  spikes,  the  males  often  amentaceous.  Stamens  free,  round' an 
ovary-rudiment. 

A Seeds  with  an  arillus. 

Baccafrea. — Ovary  3-celled.  Capsule  fleshy-coriaceous,  sometimes  irregularly  bursting  when  overripe. 

A A Seeds  without  arillus. 

Antidesma. — Ovary  1-celled.  Drupe  sappy,  the  long  putamen  1-seeded. 

Aporosa. — Ovary  2-celled.  Drupe  fleshy  coriaceous,. by  abortion  usually  1-or  rarely  2-seeded. 

-}-  4*  Flowers  solitary  or  clustered  in  the  axils  of  the  leaves. 

Cyclostemon, — Ovary  4-2-celled.  Stamens  4-40,  free.  Drupe  fleshy,  with  a thin  4-2-celled  endocarp. 

Hemicyclia. — Ovary  1-celled.  Stamens  free,  8-25.  Drupe  fleshy,  with  a bony  1-celled  endocarp. 

Pftranjiya  — Ovary  3-or  2-celled.  Stamens  3-2,  free  or  connate.  Drupe,  with  a long  1-seeded  putamen. 

X X Calyx  valvate  in  bud.  Fruit  capsular,  fleshy  or  dry.  Flowers  in  axillary  clusters,  the  clusters 
arranged  sometimes  in  spurious  racemes  or  spikes. 

Biuedelia. — Capsules  with  a fleshy  epicarp,  sessile,  the  cocci  separating.  Testa  of  seeds  dry. 

CleiSI'anthus. — Capsules  dry,  sessile  or  stalked. 

* * Ovules  solitary  in  each  cell. 

X Calyx  valvate  in  bud  (rarely  the  sepals  very  slightly  imbricate  at  their  tips). 

Petals  present,  more  or  less  developed,  or  if  suppressed,  the  hypogynous  glands  opposite 
the  calyx-segments. 

O Stamens  in  bud  infracted  or  incurved. 

C roton. — Flowers  in  racemes  or  spikes.  Seeds  with  spermophore. 

O O Stamens  in  bud  erect. 

. f Petals  in  males  as  many  as  calyx-segments.  Ovary-rudiment  none.  Stamens 
central. 

Crozophora. — Anthers  longitudinally  adnate.  Arillus  none.  Flowers  in  racemes  or  spikes. 

Sumisavia. — Anthers  basifix.  Seeds  arillate.  Flowers  racemose. 

f f Calyx  regularly  valvate  in  bud.  Male  flowers  with  twice  as  many  petals. 
Ovary-rudiment  none.  Stamens  central. 

Acrostistachys. — Flowers  in  bracted  amentaceous  spikes. 

t f f Calyx  irregularly  bursting  in  2 or  3 lobes.  Petals  (at  least  in  the  males) 
more  than  calyx-segments.  Ovary-rudiment  none.  Stamens  central. 
Aleurites. — Flowers  in  terminal  panicles.  Seeds  arillate.  Capsule  drupaceous. 

4*  4*  No  petals. 

0 Stamens  round  an  ovary -rudiment. 
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SvMi’HYLiiiA. — Flowers  in  terminal  panicles. 

O 0 Ovary-rudiment  nono.  Stamens  central  or  round  a central  disk,  net  polyadel- 
phous. 

X Flower  dioecious. 

§ Capsule  drupaceous. 

Tbewia. Flowors  in  axillary  racomes.  Seeds  with  arillus. 

§ § Capsule  dry. 

||  Seeds  without  arillus  or  spermophore. 

Mallotus. Calyx  flask-shaped,  irregularly  bursting.  Anthers  2-colled.  Flowers  racemose. 

Alciioiinea. Calyx  deeply  divided.  Anthers  2-cclled.  Flowers  racemose. 

Maoaranga. Calyx  doeply  divided.  Anthers  3-4-celled.  Flowers  patiicled  or  racemose. 

CniiinioN. Calyx  deeply  divided.  Anthers  4-eellcd.  Male  flowers  racemose,  females  solitary. 

||  ||  Seeds  with  an  arillus  or  spermophore. 

Blumeodendron. — Seeds  arillate.  Capsules  large,  woody.  Flowers  in  racemes. 

Coelodiscus. — Seeds  arillate.  Stamens  numerous.  Flower-buds  usually  apiculate.  Flowers  in  short  bracted 
racemes  or  spikes,  or  clustered.  Capsules  not  compressed  or  appendaged. 

Hymenocardia. — Seeds  with  spermophore.  Capsules  2-celled  and  samaroid-compressed.  Male  flowers  amentaceous, 
females  in  short  racemes  or  solitary. 

ClaoXYLON. — Seeds  arillate.  Capsules  not  compressed  or  appendaged.  Flowers  in  spikes. 

X t Flowers  monoecious. 

Acalypha. — Seeds  with  spermaphore.  Anther-cells  almost  serpentine,  the  connective  not  produced.  Flowers  racemose 
or  spicate.  Erect  herbs  or  shrubs, 

Tragia. — Seeds  without  spermaphore  or  arillus.  Connective  of  anthers  not  produced.  Flowers  racemose.  Erect 
or  twining  shrubs. 

Cnesmone. — Seeds  arillate.  Connective  long  produced  beyond  the  cells.  Flowers  racemose.  Twining  shrubs. 
DaLEcBampia. — Seeds  without  spermaphore  or  arillus.  Flower-heads  enclosed  in  a large  2-leafed  involucre.  Twin- 
ing shrubs. 

OOO  Ovary-rudiment  none.  Stamens  central,  polyadelphous. 

Ricinus. — Monoecious.  Seeds  with  spermaphore.  Flowers  racemose. 

Ho.uonoya. — Dioecious.  Seeds  with  a fleshy  sappy  testa.  Flowers  racemose  or  spicate,  or  the  females  solitary. 

X Calyx  imbricate  in  bud  (or  sometimes  wanting). 

O Petals  present,  or  if  suppressed,  the  hypogynous  glands  opposite  the  calyx-segments. 

-}-  Fruit  capsular  dry. 

f Flowers  in  terminal  or  axillary  panicles. 

Manihot. — Stamens  inserted  round  an  intrastaminal  disk.  Seeds  with  spermaphore. 

Jatropha.— Stamens  central.  Seeds  with  spermaphore. 

Ostodes. — Stamens  numerous,  on  a convex  central  receptacle.  Capsule  woody.  Seeds  naked. 

f f Flowers  in  elongate  or  umbel-like  racemes. 

Codiaeum. — Seeds  with  spermaphore.  Stamens  central,  on  an  elevated  receptacle. 

Trigonosxemon.— Seeds  without  spermaphore.  Stamens  central,  on  a flat  receptacle. 

— {-  Fruit  a drupe,  indehiscent. 
f Flowers  in  racemes. 

Galearia. — Petals  induplicate,  almost  valvate.  Stamens  round  an  ovary-rudiment. 

f f Flowers  clustered. 

Microdesmis. — Petals  flat,  imbricate.  Stamens  round  an  ovary-rudiment. 

O O Petals  absent. 

-j-  Flowers  not  enclosed  in  an  involucre. 

f Flowers  clustered,  or  the  cluster  arranged  in  racemes  or  rarely  panicled. 
Chaetocarpus. — Stamens  round  an  ovary -rudiment.  Seeds  arillate  at  base.  Capsules  woody-coriaceous. 

Gelonium. — Stamens  central.  No  ovary  rudiment.  Seeds  naked.  Capsules  fleshy.leathery. 

Baliospermusi. — Stamens  central,  no  ovary-rudiment.  Seeds  arillate  at  base.  Capsules  dry,  crustaceous. 

f f Flowers  in  racemes  or  spikes,  sometimes  amentaceous. 

Carumbium. — Capsule  with  a more  or  less  fleshy  or  sappy  epicarp,  dehiscent.  Seeds  arillate.  Trees  or  shrubs. 
Excoecaria. — Capsule  dry,  woody  or  crustaceous. — Seed  naked.  Trees  or  shrubs. 

Sapium. — Capsules  dry.  Seeds  with  a spermaphore  or  spurious  arillus.  All  American. 

SebasTIANIA. — Capsule  dry-crustaceous.  Seeds  with  a thick  fleshy  spermaphore.  An  undershrub. 

-| — J-  Flowers  clustered,  enclosed  in  a calyx-like  more  or  less  turbinate,  bell-shaped  or 
slipper-shaped  involucre. 

Euphorbia. — Involute  bell-shaped  or  turbinate,  bearing  glands  between  the  lobes. 

Pedilanthus. — Involucre  regularly  slipper-shaped  and  2-lipped,  or  irregularly  so  with  an  appendage  on  the  back, 
the  glands  situated  on  the  bottom  of  the  upper-lip,  or  altogether  wanting. 


GLQCHIDiON. 

* Stamens  5 ( rarely  8-4). 

0 Ovary,  and  often  also  the  capsule , pubescent,  or  villous,  female  flowers  sessile 
or  nearly  so. 

Y oung  branchlets  calyx  and  pedicels  puberulous  or  pubescent  ; style-column  conical.  Cap- 
sule 8-1 2-celled,  fleshy-coriaceous,  white,  or  with  scarlet  hue, G.  coccincum. 

All  parts,  also  calyx  and  pedicels,  quite  glabrous  ; style-column  cylindrically-oonioal,  at  top 

6-8-toothed  ; capsules  glabrous,  6-8-eelled,  G.  lanccolarium. 

0 0 Ovary  and  capsule  glabrous.  Female  flowers  more  or  less pedicelled. 

Style-column  minute,  deplanate-conical  with  a broad  base.  Capsule  1 0-15-celled,  flosliy- 

coriaceous G.  multiloculare. 

Style  long,  funnel-sliaped-clavate.  Capsules  4-3-coccous, G.  subscandens. 

* * Stamens  3. 

X Styles  more  or  less  funnel-shaped  or  at  least  tapering  at  base,  the  stigmas  short 
and  tubercle-like. 
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All  parts,  also  the  calyx,  quite  glabrous  ; . flowers  of  both  sexes  sessile ; capsule  gla- 
brous,   G.  Daltoni. 

Youug  parts  aud  leaves  beneath  as  also  the  flowers  more  or  less  puberulous  ; flowers  of  both 
sexes  pedicelled  ; capsules  puberulous, . . G.  Nepalense. 

X X Style  equal,  shorter  or  longer,  the  stigmas  linear,  more  or  less  spreading. 

Capsules  usually  3-6-coccous. 

Young  shoots  and  also  the  flowers  pubescent  ; capsules  on  capillary  up  to  | an  in.  long  pe- 
duncles, pubescent  ; stigmas  pubescent, G.  dasystylum. 

As  former  but  peduncle  of  capsule  very  short  or  almost  wanting  ; styles  gla- 
brous,   .. G.  leiostylum. 

XXX  Style  thick,  conical,  sometimes  minute  or  hemispherical. 

0 Ovary  and  capsule  glabrous. 

All  parts  glabrous  ; capsules  flat,  depressed  at  top,  3-4-coccous,  smooth,  almost  pruinous, 
very  short-peduncled  ; style-column  minute,  G.  glaucifolium. 

All  parts  glabrous  ; capsules  sessile,  6-4-coccous,  depressed,  globular  but  not  flattened  at 
top,  G.fagifolium , 

All  parts  quite  glabrous  ; style-column  almost  spherical  and  minute,  constricted  at  base  ; 
capsules  very  short-peduncled,  glabrous,  depressed-globular,  G.  sphaerogynum. 

0 O Ovary  and  capsule  more  or  less  puberulous  to  tomentose. 

All  parts  quite  glabrous,  leaves  glaucous  beneath  ; capsules  almost  sessile,  velvety,  6-4- 
coccous,  G.  Andamanicum. 

All  softer  parts  and  leaves  beneath  shortly  tomentose  ; capsules  peduncled,  5-4-coccous, 

puberulous,  . . . <. G.  Bancanum. 

PHYLLANTHUS. 


Young  shoots  shortly  rusty-pubescent ; flowers  in  axillary  clusters,.  . P.  columnaris. 

Quite  glabrous  ; flowers  clustered  forming  elongate  slender  glabrous  racemes  in  the  axils  of 
the  adult  leaves, P.  baeobotryoides. 

BREYNIfl.— Only  species,  B.  rhamnoides. 

CICGA. 

* Flowers  4-merous.  Stamens  4,  free.  Glands  in  males  and  hermaphrodites  distinct. 

Capsule  drupaceous,  large,  fleshy,  usually  4- coceous . 

Quite  glabrous  ; flowers  red  ; capsular  drupes  yellow, C.  disticha. 

* * Flowers  5 6-merous.  Stamens  2-adelphous,  the  3 inner  ones  wholly,  the  outer  at 

base  only,  united.  Glands  in  females  distinct.  Capsules  berry-like , 12-6- 
coccous,  succulent,  purple  or  purplish-black. 

Leaves  small,  |-1  in.  long  ; capsules  depressed-globular  ; adult  branchlets  smooth,  C.  reticul  ita. 
Leaves  1-2  in.  long,  capsules  globular  ; adult  branchlets  leuticellate-rough,  . .C.  microcarpa. 


* * * Floicers  usually  6-merous.  Stamens  connate  in  a column.  Ovary  3-cellcd. 
Glands  in  females  urceolate- connate.  Fruit  drupaceous,  large,  white,  containing  a 
3-cellcd  stony  slowly  dehiscing  capsule. 


Leaves  up  to  1 in.  by  £ broad  ; drupes  about  an  in.  in  diameter, C.  albizsioides. 

Leaves  narrow,  linear  to  linear-oblong  ; bark  wrinkled  and  fissured  ; styles  2-cleft,  the  lobes 

broad  and  short,  3-crenate  ; drupes  about  an  in.  in  diameter C.  macrocarpa. 

Leaves  as  in  former  ; bark  smooth  and  conchoid  peeling  off ; styles  doubled-2-cleft,  the  end- 

lobes  subulate  ; drupes  only  § in.  thick,  (7.  Emblica. 

SECURINEGA. 

Armed  with  abortive  spinescent  branchlets  ; flowering  branchlets  terete, S.  Leucopyrus. 

Unarmed  ; flowing  branchlets  compressed-4-gonous, S.  obovata. 

BISCHOFFIA.-Only  species,  B.  Javanica. 

ANTIDESMA. 

* Flowers  sessile  or  nearly  so.  Stigmas  terminal. 

X Spike  quite  glabrous. 

All  parts  glabrous,  the  rachis  of  spike  rather  stong  ; leaves  glossy,  A.  Bunias. 

X X Spike  more  or  less  pubescent. 

0 Leaves  rounded  or  retuse. 


More  or  less  puberulous  ; spike  rather  robust,  tomentose, A.  Ghacsembil/a. 

0 0 Leaves  more  or  less  acuminate. 
f Calyx  3-lobed. 
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Young  shoots  and  leaves  along  the  nerves  pubescent,  A.  Martabanicum. 

f f Calyx  4- parted . 

Leaves  small,  1-2^  in.  long,  hirsute  above,  densely  pubescent  beneath, A.  fruticulosum. 


Leaves  4-5  in.  long,  like  all  other  softer  parts  shortly  and  softly  pubescent,  . . . . A.  velutinum. 
* * Flowers  'pedicel led. 

X Stigmas  lateral ; all  parts  pubescent.  Bracts  linear-lanceolate. 


X X Stigmas  terminal. 

Young  parts  slightly  pubescent ; racemes  puberulous  ; stamens  usually  4, A.  Menasu. 

Young  parts  slightly  pilose  ; racemes  glabrous ; stamens  usually  2,  A.  diandrum. 

APOROSA. 

* Ovary  villous,  tomentose  or  pubescent. 

X Leaves  shortly  and  softly  pubescent  beneath. 

Berries  densely  velvety-tomentose,  .A.  villosa. 

X X Adult  leaves  quite  glabrous. 


Leaves  very  large,  deeply  cordate  at  base  ; fruits  velvety-tomentose, A.  macrophylla. 

Leaves  not  cordate  at  base. 

Style-lobes  2-lobulate.  Ovary  densely  tawny-villous,  A.  villosula. 

Style-lobes  simple,  short.  Ovary  thinly  appressed  pubescent,  glabrescent,  . . . .A.  lloxburghii. 

* * Ovary  quite  glabrous.  Leaves  etc.  all  glabrous. 

Styles  minute,  tooth-like  ; leaves  small, .A.  lanceolata. 

Styles  long,  lacerate-fimbriate  ; leaves  large,  drying  yellow, A.  microstachya. 

BACCAUREA. 

Calyx-lobes  of  male  flowers  and  bracts  a line  long  ; calyx-lobes  of  females  nearly  3 liu. 

long, B.  sapida. 

Above  named  parts  all  only  half  the  size,  the  female  calyx-lobes  only  a line 
long, B.  parviflora . 

CYCLOSTEMON, 

* Flowers  on  about  J an  in.  long  pedicels.  Stigmas  sessile , large,  obcersely  broad- 

triangular. 

Female  flowers  arising  from  the  stem  and  branches  ; leaves  large,  laxly  veined, C macrophyllum. 
Female  flowers  in  the  axils  of  the  leaves  ; leaves  small,  elegantly  net-veiued,  C.  eglandulosum. 

* * Flowers  on  hardly  up  to  | lin.  long  pedicels.  Stigmas  sessile , minute,  3- angular . 

Flowers  greyish  pubescent  ; drupes  obsoletely  4-lobed,  puberulous, C.  sitbsessilis. 

HEMICYCLIAi 

* Putamen  of  drupe  irregular,  obliquely  truncate  on  both  sides  on  top,  usually  slightly 


keeled. 

All  parts  glabrous  ; leaves  repand-serrate, II.  Sumatrana. 

* * Putamen  regular,  globose  to  obovoid,  terete. 

All  parts  glabrous  ; putamen  obovoid  ; leaves  repand-serrate,  II.  Andamanica. 

PUTRAN11VA.— Only  species,  P.  lloxburghii. 

BRIEDEL1A. 


0 Young  branchlets  and  shoots  pubescent  or  tomentose. 

+ Flowers  sessile. 

Leaves  small,  glaucous,  sparingly  and  minutely  pubescent  beneath  ; flowers  glabrous  or 
nearly  so B.  tomentosa. 

+ + Flowers  pedicclled. 

Leaves  thin  chartaceous,  one-coloured,  pubescent  beneath  ; flowers  axillary,  greyish-tomen- 
tose B.  pubcscens. 

Leaves  thin  coriaceous,  glaucescent  and  minutely  puberulous  beneath,  strongly  net-veined  ; 
flowers  glabrous,  the  clusters  in  axillary  simple  or  pauioled  racemes,  B.  retusa. 

O O All  parts  glabrous. 

Leaves  blunt  or  rounded  ; bracts  of  flower-clusters  glabrous  ; shortly  pedioolled,  amoena. 

Leaves  abruptly  and  shortly  acuminate  or  apioulate  ; bracts  of  flower-clusters  greyish- 
pubescent  ; flowers  glabrous,  tho  females  almost  sessile, . B.  ovata. 

CLEISTANTHUS. 

* Capsule  stalked. 
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Young  parts  and  leaves  beneath  tawny  lepidote-pubescent,  , C.  myrianthus. 

f f Capsule  sessile. 

All  parts  quite  glabrous,  . C.  stenophyllus. 

CROTON. 

X Indument  of  young  shoots  silvery  or  coppery  scaly. 

0 Pedicels  of  female  floicers  very  short  and  thick , silicate. 

Leaves  chartaceous,  densely  silvery  or  coppery  scaly  beneath,  acuminate, C.  argyratus. 

Leaves  coriaceous,  bluntish  to  almost  retuse,  adult  almost  glabrous,  lateral  nerves 

faint, C.  rohustus. 

O 0 Pedicels  terete  and  often  slender. 

Adult  leaves  glabrous  or  nearly  so,  coarsely  repan d-serrate  ; capsule  about  the  size  of  a cherry- 
stone, lepidote  ; seeds  about  3 lin.  long,  C.  oblongifolius. 

Adult  leaves  glabrous  or  nearly  so  ; capsule  the  size  of  a pigeon’s  egg,  scaly-stellate 

puberulous  ; seed  f in.  long, C.  Joufra. 

X X Indument  of  young  shoots  consisting  of  sessile  and  tuhercled-stalked  stellate  hairs. 

0 Leaves  penninerved,  or  indistinctly  3-nerved  at  base. 

Young  leaves  all  over  and  adult  ones  beneath  shortly  pubescent ; capsule  the  size  of  a pea, 

minutely  puberulous  ; seeds  about  2 lin.  long, C.  Wallichii. 

0 0 Leaves  5 -or  3-plinerved  at  base. 

+ Capsule  obsoletely  3 -lobed  or  almost  terete.  Leaves  5-plinerved  at  base. 
f Inflorescence  glabrous  or  nearly  so. 

Adult  parts  glabrous  or  nearly  so,  female  pedicels  thick,  silvery-scaly,  male  pedicels  slender 

and  glabrous  ; capsules  almost  oblong,  almost  glabrous, C.  Tiglium. 

f f Inflorescence  more  or  less  stellately  pubescent.  Leaves  often  with  a 
stalked  gland  on  the  crenatures  along  the  margin. 

Young  shoots  minutely  tubercled-stellate-hispid  ; basal  glands  of  leaves  stalked  ; capsules 

minutely  tubercled-stellate-rough,  C.  caudatum. 

Young  shoots  softly  floccose-stellate  ; basal  glands  of  leaves  sessile  ; capsules  densely  and 
softly  stellate-tomentose,  C.  flocculosum. 

SUMBAVIA.— Only  species,  S.  macrophylla. 

AGROSTISTACHYS.— Only  species, A.  longifolia. 

ALEURITES.— Only  species, A.  Mollucana. 

SYMPHYLLiA.— Only  species,  S.  Silhetiana. 

TREWIA.— Only  species, T.  nudiflora. 

MALLOTUS. 

* Capsules  unarmed , but  covered  with  various  tomentum  from  tomentose  to  glandular. 

0 Capsules  2 -coccous,  velvety -tomentose. 

Scandent  shrub  ; softer  parts  stellately  pubescent M.  repandus. 

O 0 Capsules  3 -coccous. 

Leaves  beneath  glaucescent  and  crimson-resinous  ; capsules  densely  covered  with  crimson 

resiuose  powder, 21.  Philippinensis. 

Ovary  silky-pubescent, M.  decipiens. 

* * Capsules  armed  with  longer  or  shorter , lax  or  crowded  prickles,  the  indument 

various. 

0 Racemes  or  spikes  collected  in  terminal  ample  rarely  contracted  panicles. 

-f-  Leaves  peltate,  more  or  less  orbicular-ovate. 

Leaves  broadly  peltate,  usually  3-lobed  ; capsules  short-peduncled,  globular,  covered  witli  a 

thick  dense  stratum  of  scurvy  pubescent  soft  short  bristles,  21.  barb  alas. 

Leaves  usually  narrow  peltate,  not  lobed  ; capsules  sessile,  densely  covered  with  loose  soft 

pubescent  bristles  nearly  as  long  as  the  diameter  of  the  capsule  itself, M.  ricinoides. 

-f  -f-  Leaves  not  or  indistinctly  peltate,  shortly  white  or  rarely  tawny  tomen- 
tose beneath,  often  rhomboid-ovate.  Capsule  shortly  and  laxly  muri - 
cate . 

Capsules  sessile  or  nearly  so,  4-  or  5-coccous,  almost  globular,  scurvy  whitish  tomen- 
tose,   JSI.  tetracoccus. 

Capsules  3-coccous  and  3-lobed,  tawny-tomentose, 21.  paniculatus. 

0 0 Racemes  or  spikes  terminal  or  axillary,  simple  or  at  least  not  panicle d. 
Capsule  lobed  3-coccous,  shortly  and  laxly  muricate. 

-f-  Capsules  with  hairy  indument. 
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Loaves  broadly  peltate,  densely  pubescent,  orbicular-ovate  ; capsules  peduncled,  fomenfose 

and  glandular, , . .B[.  Roxburghii. 

+ + Cap  rules  densely  yellowish  glandular , otherwise  glabrous.  Leaves 


more  or  less  narrowed  towards  the  base. 
f Leaves  peltate. 

Young  parts  and  leaves  beneath  puberulous,  M.  acuminatus. 

f f Leaves  not  peltate. 

Young  parts  and  leaves  beneath  puberulous;  petioles  long  and  slender,  M.  Ilelferi. 

All  parts  quite  glabrous;  petioles  proportionally  short,  M.  muricatus. 

MACARANGA. 

* Leaves  ample,  broadly  peltate  at  base.  Capsule  unarmed. 


X Female  flowers  and  capsules  shorter  or  longer  pedicelled.  Inflorescence  a 
panicle. 

Bracts  minute,  broadly  ovate,  acute,  shorter  than  the  flower-clusters  ; capsules  usually  2- 

coccous, . * M.  denticulate. 

Bracts  linear,  in  the  males  with  a fleshy  diskoid  gland  terminated  in  a subulate  appendage, 
in  the  females  the  gland  often  wanting  ; capsules  1-coccous M.  Indica. 

X X Male  flowers  in  panicles,  females  in  simple  spikes,  sessile. 

Bracts  leafy,  toothed  or  pectinate,  acuminate,  2-4  lin.  long,  without  gland,  in  females  larger  ; 

ovary  2-celled,  appressed  hirsute, M.  molliuscula. 

* * Leaves  not  peltate. 

X Male  flowers  in  bract-less  panicles,  females  forming  a terminal  long-pcduncled 
hr  acted  head. 

Brancldets  glabrous  ; styles  \ an  in.  long ; capsules  2-coccous,  red-glandular  and  laxly 


subulate-muricate, M.  membranacea. 

X x Male  flowers  in  leafy  but  small-bracted  slender  panicles ; females  un- 
known. 

Brancldets  densely  puberulous  ; flowers  2-androus,  M.  minut flora. 

CLEIDION. — Only  species,  C.  J avanicum. 

SlUIVlEODE^DRd^. — Only  species,  B.  Tokbrai. 

HYIMCARD1A.  , , . , 

Leaves  1-1|  in.  long,  male  spikes  up  to  | m.  long;  stamens  5, II  Wallichii. 

Leaves  3-5  in.  long  ; male  racemes  up  to  6 in.  long ; stamens  numerous, II.  plicata. 

CLAOXY! LON. 

* Capsule  m inutely  or  conspicuously  puberulous  or  velvety,  rarely  glabrous. 

Capsules  peduncled,  contracted  in  a short  stalk,  greyish  puberulous,  C.  longifolium. 

* * Capsule  densely  covered  with  soft  pubescent  or  hirsute  prickles. 

Leaves  penuinerved,  scabrous  but  not  hairy,  C.  longipetiotaivs. 

Leaves  ample  ; 3-  or  almost  5-nerved  at  base  and  strongly  veined,  hispid  rough  above, 

stellate-pubescent  beneath C.  leucocarpum. 

RIC1NUS.— Only  species, R.  communis. 

JATROPHA.— (Lcare.s  not  peltate). 

Leaves  angular-lobed,  the  lobes  and  stipules  entire, J.  C ureas. 

Leaves  palmately  lobed,  the  lobes  glandular-toothed,  the  stipules  long  glandular- 

bristly,..  J.  glandu/ifera. 

Leaves  digitately  multifid,  the  lobes  entire  or  lobed  ; stipules  long  hair-like  lacerate  without 

glands, J.  multflda. 

OSTODES, 

Leaves  not  distichous  ; flowers  panicled, 0.  paniculata. 

Leaves  distichous  ; flowers  in  axillary  clusters, O.  Ilelferi. 

GALEAR1A,— Only  species,  G.  Wallichii. 

RSICRODESPAIS.-Only  species,  ]\[.  caseariacfolia. 

CHAETOCARPUS.— Only  species,  A.  castaneaecarpa. 

GELONIUM. 

Stigmas  large,  2-cleft,  the  lobes  toothed;  capsules  the  size  of  a cherry,  3-coccous ; pedicels 

glabrous,  Q,  mnltflorum. 

Stigmas  minute,  sessile,  2-cleft  ; capsules  usually  didymous,  the  size  of  a pea  ; pedicels 
puberulous,  btfarium. 
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CARUMBIUM. 

* Petiole s bearing  a gland  at  summit  on  each  side. 

Leaves  rhomboid-ovate,  entire  ; capsules  3-4-coccous  ; seeds  enveloped  in  a white  soapy 

substance,  C.  sebiferum. 

Leaves  more  or  less  elliptical  or  obovate,  sei'rulate  ; drupes  usually  2-  or  1-coccous,  berry- 
like, sessile, C.  insigne. 

* * Petioles  gland-less. 

Leaves  quite  entire,  more  or  less  glaucescent  beneath,  C.  baccatum. 

EXCQECARIA. 

* Male  flowers  pedicelled.  Capsule  large , icoodg. 

All  parts  glabrous  ; leaves  crenate-serrate, .E.  Indica. 

* * Male  flowers  sessile  or  nearly  so.  Capsule  crustaceous,  the  valves  opening  elastically- 

twisting. 

X Leaves  more  or  less  repand-loothed  or  serrate.  All  parts  glabrous. 

Leaves  alternate  ; capsules  the  size  of  a pea,  E.  Agallocha. 

Leaves  opposite  ; capsules  the  size  of  a cherry, . . ,E.  oppositifolia. 

X X Leaves  quite  entire,  alternate.  All  parts  glabrous , * E.  holophylla. 

EUPHORBIA.— (.F^s/iy  trees  or  tuberous  shrubs). 

X Flowers  in  dichotomous  cymes  or  rarely  solitary,  above  the  scars  of  the  fallen  leaves 
or  sup ra-ax illary.  Floral  leaves  absent. 

0 Unarmed. 

+ Flower-heads  sessile  or  nearly  so,  solitary  or  rarely  almost  ternary. 

A tuberous  simple-stemmed  shrub,  the  stem  terete,  E.  sessiliflora. 

+ 4-  Flower-heads  in  peduncled  dichotomous  cymes. 

Branches  flattened  and  winged-dilated,  crenate-sinuate, E.  epiphylloides. 

0 0 Armed  ivitli  paired  short  stipulary  thorns. 
t t Styles  2-cleft. 

Branches  angular  3-  occasionally  4-  or  5-winged,  the  wings  fleshy,  sinuately  re- 

pand, E.  antiquorum. 

f f Styles  simple,  thickened  at  base. 

Branches  more  or  less  regularly  5-angular,  the  large  protuberances  placed  serrately  in 

sinuate  repand  longitudinal  rows, E.  neriifolia. 

Branches  terete,  short,  fleshy  tubercled, E.  Nwulia. 

X X Cymes  sessile  or  nearly  so,  clustered,  terminal  or  in  the  forks  of  the  branch- 
whorls.  Floral  leaves  none. 

Branches  terete,  elongate  ; leaves  very  small,  linear, E.  Tirucalli. 

XXX  Cymes  several,  terminal,  furnished  with  bright-coloured  (white  or  crimson) 
floral  leaves. 

Unarmed  ; leaves  herbaceous,  long-petioled,  E.  pulcherrima. 


UPTICACE2E. 

Conspectus  of  genera. 

* Style  1 , simple.  Ovale  solitary,  erect.  Seeds  albuminous.  Leaves  various. 

0 Perianth  free,  the  female  one  usually  4-rarely  2-parted  or  -lobod.  Often  urent.  Leaves  decus- 
sately opposite  or  spirally  alternate. 

Laportea. — Female  perianth  4-parted  or  -lobed,  dry  after  defloration.  Stigma  often  filiform.  Achene  discoid 
smooth.  Urent  perenuinls  or  shrubs,  often  growing  out  into  trees. 

O O Female  perianth  free  or  more  or  less  adhering  or  adnate  to  the  ovary,  tubular,  very  short  or 
wholly  wanting.  Leaves  opposite  or  alternate.  Not  urent. 

X Female  perianth  tubular,  free  or  only  adhering  to  the  ovary,  in  fruit  dry  or  membra- 
nous, the  mouth  conspicuously  2-4-toothed. 

Boehmeria. — Stigma  in  fruit  persistent,  linear.  Perianth  in  fruit  neither  winged  nor  ribbed. 

X X Female  perianth  free,  variously  toothed  or  lobed  at  the  mouth,  in  fruit  fleshy  or 
succulent. 

Sarcochlamys. — Fruiting  perianth  ventricose,  laterally  contracted  at  mouth.  Stigma  capitate,  persistent  in  fruit. 
Flowers  spicate,  the  spikes  simply  branched. 

XXX  Female  perianth  adnate  to  the  ovary,  the  limb  minute,  toothed  or  almost  entiro. 
Oreocnide. — Fruit  dry,  resting  in  a fleshy  cup.  Stigma  almost  peltate  with  long-fringed  borders,  persistent  in 
fruit. 
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MoROCAItrus. — Fruit  berry-liko.  Stigma  penicillate-eapitate,  persistent  in  fruit. 

# * Style  usually  simple,  rarely  2-3-cleft,-lobed  or-toothed.  Ovules  solitary,  parietal  or  suspended. 
Seeds  with  or  without  albumen.  Pericarp  enclosed  in  the  fleshy  or  dry  perianth,  iudohiscent  or 
rarely  2-valvcd.  Leaves  alternate  or  distichous. 

O Filaments  straight  or  nearly  so  in  bud,  never  indexed. 

X Female  flowers  numerous,  in  heads  or  on  a fleshy  receptacle ; the  males  in  separate 
inflorescences. 

Artocarpus. — Stamen  1.  Syncarp  usually  large.  Unarmed  trees. 

X X Female  flowers  numerous,  along  with  the  males  arranged  within  a hollow,  or  on  an 
cxplanate,  fleshy  receptacle. 

Ficus. — Receptacle  closed  or  at  the  bracted  apex  perforated  ; achens  not  immersed. 

Dorstenia. — Receptacle  explanate  ; achens  immersed,  with  ripening  elastically  ejected. 

XXX  Female  and  male  flowers  separate,  the  former  solitary  within  a many-bracted  in- 
volucre. 

Antiaius. — Male  flowers  densely  packed  within  an  imbricately  bracted  involucre  expanding  afterwards.  Fruit 
drupaceous. 

O O Filaments  inflexed  in  bud. 

X Flowers  in  dense  heads  or  spikes. 

Broussonetia — Ovary  shortly  stalked.  Stylo  simple.  The  female  flowers  mixed  with  scale-like  sterile  flowers. 
Milky  juice.  Fruits  sappy. 

Morus. — Ovary  sessile,  2-celled.  Styles  2.  No  scale-like  sterile  flowers.  Juice  watery.  Perianth  in  fruit  sappy. 

X X Female  flowers  solitary  or  in  poor  racemes. 

Baeanostreblus. — Perianth  entire,  enclosing  the  fruit,  fleshy. 

Streblus. — Perianth  4-parted  in  fruit  enlarged,  fleshy. 

Taxotrophis. — As  former,  but  perianth  in  fruit  leafy. 

* * * Stigmas  2.  Ovule  solitary,  suspended.  No  albumen.  Embryo  flat,  spirally  coiled  or  genuflex. 

Fruit  a crustaceous  achene.  Twining  or  erect  herbs. 

Cannabis. — Erect  herbs. 

# # # # Style  simple  or  2.  Ovule  solitary,  suspended.  No  albumen.  Leaves  alternate.  Fruit  a drupe  or 

samara.  Trees  or  shrubs. 

O Anthers  introrse  ; filaments  inflexed  in  bud.  Fruit  a drupe. 

Trema. — Perianth  persistent.  Stigmas  2,  persistent,  linear,  free  or  connate  at  base.  Evergreen  trees  with 
penninerved  or  at  base  3-7-nerved  leaves. 

Solenostigma. — Perianth  deciduous.  Stigmas  2,  persistent,  at  apex  dilated-emarginate  or  2-lobed.  Evergreen 
trees  with  3-nerved  leaves. 

Celtis. — Perianth  deciduous.  Stigma  simple,  filiform,  deciduous.  Deciduous  trees  or  shrubs  with  3-nerved  leaves. 

O O Anthers  extrorse.  Fruit  a samara.  Leaves  penninerved. 

Ulmus. — Filaments  straight  in  bud.  Perianth  marcescent  or  caducous. 


LAPORTEA. — Only  tree,  E.  crenulata. 

BOEHMERIA. 

X Flowers  in  sessile  heads  or  clusters,  axillary  or  above  the  scars  of  the  fallen  leaves. 

||  Leaves  glabrous  above,  B.  Malabariea. 

||  ||  Leaves  sparingly  hairy  above. 

Leaves  cordate-ovate  ; flower-bracts  numerous,  large,  scarious,  brown  ; perianth  2-toothed 

with  a solitary  ovary  and  style,  B.  Helferi. 

As  former  but  perianth  with  usually  2 ovaries,  and  styles,  B.  didymogyne. 

Leaves  usually  ovate  to  oblong-lanceolate  ; flower-bracts  minute  ; perianth  2-4-tooth- 

ed,  B.  diffusa. 

X X Flower-heads  globular,  sessile,  forming  more  or  less  slender  often  interrupted 
spilics  in  the  axils  of  the  leaves,  these  spikes  sometimes  collected  along  short  leaf- 
less shoots  in  a spiked  raceme  or  panicle. 

Leaves  lanceolate,  pustulate-rugate  above,  the  pustules  terminated  by  a perforated 

gland,  B.  macrophylla. 

Leaves  broadly  ovate,  even  or  rugate,  without  glands,  more  or  less  hairy  on  both  sides, 

coarsely  serrate,  B.  caudata. 

All  adult  parts,  also  the  leaves,  quite  glabrous,  minutely  serrate  or  entire,  usually  2 glanded 

at  the  base  of  the  midrib,  B.  Hamiltoniana. 

SARCOCHLAMYS.— Only  species,  S.  pulchcrrima. 

OREOCNIDE. — (Leaves  penninerved). 

Leaves  entire,  softly  pubescent  beneath, 0.  acuminata. 

Leaves  crenate-serrate  towards  apex,  usually  pubescent  along  the  nerves  beneath, 0.  sylvatica. 

MOROCARPUS. 

Branchlets  pubescent  or  tomentose  ; leaves  lanceolate  to  oblong-lanceolate 31  longifolius. 

liranchlcts  robust  and  smooth  ; leaves  ovate  to  broadly  ovate, .31.  Wa/lichiauus. 

ARTOCARPUS. 

* Syncarps  prickly-echinate. 

x The  prickles  of  syncarp  bristly -setose. 

Leaves  bristly  scabrous  above,  softly  pubescent  beneath, 


A.  calophyl/a. 
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Leaves  glabrous  above,  slightly  appressecl  pubesceut  along  the  nerves  beneath A.  rigida. 


X X The  prickles  of  syncarp  smooth. 

Leaves  velvety-tomentose  beneath,  minutely  pubescent  above, A.  rufescens. 

* * Syncarp  tubercled,  the  tubercles  usually  scabrously  setulose. 

Leaves,  especially  beneath,  scabrous-pubescent ; syncarp  as  large  as  a fist,  globular,  pendu- 
lous on  a slender  peduncle, A.  Chaplasha. 

All  parts  quite  glabrous  ; syncarp  clavate  to  oblong,  1-1|  ft.  long, A.  integrifolia. 

* * * Syncarp)  smooth  or  nearly  so,  usually  velvety  or  velvety  tomentose. 

All  parts  quite  glabrous, A.  Gomcziana. 


Shoots  densely  rusty  or  tawny  pubescent  ; leaves  shortly  scabrously  pubescent,  A.  Lacoocha. 

FICUS, 

* Receptacles  by  pairs  or  solitary  from  the  axils  of  the  leaves  or  from  above  the  scars  of 
the  fallen  ones  (never  from  the  stem  or  root-shoots ). 

0 Leaves  more  or  less  thick  coriaceous  to  almost  chartaccous,  glabrous  or  rarely 
puberulous  or  floccose-villous  beneath  ; petioles  strong  and  continuous,  or 
slender  and  jointed  at  apex.  Receptacles  various,  usually  smooth , rarely 
villous  or  pubescent,  not  hispid  or  hairy  within,  the  mouth  closed  by  8 to  4 blunt 
closely  oppressed  bracts.  Male  flowers  monanclrous.  Stigma  fil  form-elongate, 
very  rarely  ‘'2-cleft.  Trees  or  arboreous  stem-clasping  climbers. 

□ Petioles  usually  thick  and  short,  rarely  slender,  not  jointed  and  thickened  at  the  insertion 
of  the  blade. 

J Leaves  more  or  less  firmly  coriaceous , 4-10  in.  long,  rarely  shorter,  the 
petiole  strong  and  thick,  and  usually  short  in  comparison  with  the  blade. 
Receptacles  sessile,  the  size  of  a large  or  smill  cherry. 

X Leaves  3-5 -plinerved,  shortly  pubescent  or,  ichile  young,  floccose-villous 
beneath  or  on  both  sides  ; receptacles  puberulous,  floccose  or  tomen- 
tose, more  or  less  glabresccnt. 

Leaves  shortly  pubescent  beneath,  blunt  or  apiculate  ; young  shoots  and  stipules  puberu- 
lous,   F.  Bengalensis. 

Leaves  glabrous,  shortly  acuminate  ; young  receptacles  floccose  ; stipules  rusty  or  tawny 

villous-pubescent, F.  Mysurensis - 

Leaves  and  receptacles  while  young  covered  with  a floccose  rusty-coloured  dawn  ; stipules 

rusty  or  tawny  villous-pubescent,  F.  pilosa. 

X X Leaves  quite  glabrous. 

Branchlets  roughish  from  rusty  coloured  asperities  ; leaves  penninerved,  shortly  acuminate  ; 

bracts  deciduous, F.  onusta. 

Glabrous  ; leaves  triplinerved,  blunt  or  blunt  apiculate  ; bracts  glabrous,  persis- 
tent,   F.  laceifera. 

As  former,  but  young  shoots,  stipules  and  bracts  puberulous,  the  last  falling  off  already  in 

bud, F.  altissima. 

Glabrous ; leaves  triplinerved,  acuminate,  in  a dried  state  brownish  beneath  ; bracts  glabrous, 

persistent, < F.  Indiea. 

Glabrous,  leaves  very  thick  coriaceous,  rounded  or  apex  at  base,  the  lateral  nerves  very 

thin  and  inconspicuous  ; petiole  short F.  obtusifo/ia. 

+ + Leaves  as  informer,  bid  receptacles  on  a shorter  or  longer  peduncle,  the 
size  of  a cherry  to  that  of  a plum. 

Glabrous  ; leaves  penninerved,  pale  coloured  beneath  ; peduncles  very  short  and  thick,  villous- 

pubescent,  F.  annulata. 

Glabrous  ; leaves  penninerved,  acuminate  ; the  peduncles  3-5  lin.  long,  glabrous,.  ,F.  Thomsoni, 
+ X X Leaves  large,  coriaceous,  the  lateral  nerves  all  thin  and  parallel-running, 
very  close  together. 

Glabrous  ; petiole  short  and  thick  ; stipules  up  to  G in.  long,  red,  F.  elastica. 

Leaves  rather  small,  2-3  in.  long,  rarely  longer,  thin  coriaceous  to 

almost  chartaccous,  the  nerves  thin,  more  or  less  crowded  and 

parallel  running,  with  a more  or  less  distinct  transverse  vernation  or 
netveination  beticeen. 

X Receptacles  sessile  or  shortly  pedunclcd,  the  size  and  shape  of  a pea  or 
smaller.  All  parts  glabrous. 
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Leaves  more  or  less  narrowed  at  base,  coriaceous,  blunt  to  blunt-apiculato, ...F.  retusa. 

Leaves  cbartaceous,  long  but  bluntish  acuminate,  the  nerves  and  uetveination  prominent  on 
botli  sides  ; receptacles  very  shortly  peduncled,  the  size  of  a pepperkeruel,  F.  affinis. 

As  former,  but  receptacles  sessile,  as  large  as  a pea, F.  rhododendrifolia. 

X X Receptacles  the  size  of  a cherry  or  plum.  All  parts  glabrous. 

Iteceptacles  contracted  in  a slender  stalk  ; nerves  inconspicuous,  almost  immersed  and 
rather  distant, F.  nuda. 

Iteceptacles  sessile  or  slightly  tapering  in  a very  thick  base  ; nerves  crowded  and  along  with 
the  transverse  veination  strongly  prominent  on  both  sides,  F.  benjamina. 

□ □ Petioles  longer  or  shorter,  sletider,  jointed  and  thickened  at  the  insertion  of  the 
blade  ; leaves  chartaceous  to  thin  coriaceous. 

X Receptacle  sessile  or  nearly  so,  the  size  and  shape  of  a pea.  Leaves 
elliptical  or  nearly  so. 
f Receptacles  glabrous. 

Leaves  almost  chartaceous,  penninerved,  the  nerves  and  veination  prominent  on  both  sides  ; 


petiole  1-2  in.  long F.  infectoria. 

Leaves  coriaceous  and  often  rigid,  penninerved,  the  nerves  rather  obsolete,  the  petiole  as 

long  or  longer  than  the  blade, , F.  geniculata. 

f f Receptacles  villous-tomentose. 

A tree,  in  foliage  quite  resembling  the  former, F.  insignis. 


X X Receptacles  usually  the  size  of  a small  cherry,  glabrous  ; leaves 
cordate  or  nearly  so,  the  petiole  very  long  and  slender. 

Leaves  opaque,  white-dotted  on  the  upperside,  rather  shortly  acuminate,  undulate,  F.  Rumphii. 

As  former,  but  the  leaves  not  white-dotted,  repaud-toothed  and  the  nerves  crowded,  con- 
spicuous and  almost  rectangularly  diverging,  F.  caloneura. 

Leaves  very  glossy,  not  white-dotted,  undulate,  abruptly  and  very  long  caudate-acumi- 
date,  F.  religiosa. 

0 0 Leaves  membranous  to  chartaceous,  rarely  rigidly  coriaceous,  glabrous  or 
usually  more  or  less  hairy.  Receptacles  various,  sessile  or  peduncled,  often 
narrowed  or  constricted  in  a stalk,  the  mouth  usually  furnished  with  more 
than  3 scales,  variously  arranged  and  somewhat  spreading  or  erect  (never 
closely  oppressed),  so  as  to  shew  also  the  inner  scales,  occasionally  additional 
scales  arising  from  the  circumference  of  the  receptacle,  itself.  Male  f lowers 
with  2 to  6 (rarely  1)  stamens.  Stigma  various,  usually  funnel-shaped  or 
laterally  produced  in  one  or  two  short  (obes,  rarely  simple. 

A Receptacles  not  stalked  or  tapering  at  base. 

f Receptacles  globular  to  turbinate,  sessile,  more  or  less  oppressed  hispid  or 
pubescent. 

Tawny-or  brown-hispid  ; leaves  at  base  5-7-nerved,  usually  lobed  ; bracts  of  receptacles  3-4 
lin.  long,  F.  triloba. 

Tawny  or  greyish  hispid  ; leaves  at  base  usually  3-nerved,  often  lobed  ; bracts  of  recepta- 
cles only  about  a line  long, F.  hirta. 

Tawny  or  brown-tomentose  and  pubescent  ; leaves  simple,  at  base  3-nerved,  almost 

entire,  F.  chrysocarpa. 

f t Receptacles  globular  to  turbinate,  peduncled,  the  peduncle  usually  short, 
sometimes  very  short.  Young  shoots  pubescent,  adult  leaves  more  or  less 
glabresccnt. 

X Receptacles  the  size  of  a cherry , pubescent. 

Leaves  glabrous;  petioles  in.  long;  peduncle  usually  less  than  a line  long,...  F.  pubigera. 

Leaves  slightly  pubescent  beneath  ; petioles  1-1|  inch  long  ; peduncles  2-3  lin.  long/d  lepidosa. 

X X Receptacle  the  size  of  a pea,  glabrous. 

Leaves  thin  membranous,  glabrous  or  pubescent  along  the  nerves  beneath, F.  Lamponga. 

A A Receptacles  stipilatc  i.  e.  at  base  contracted  or  tapering  in  a longer  or  shorter 
stalk. 

f Stipitate  receptacles  sessile  or  nearly  so.  Leaves  glabrous  or  nearly  so. 

X Leaves  rigidly  but  thin  coriaceous,  yellow  and  brown  variegated 
beneath. 

Iteceptacles  glabrous  or  somewhat  scabrous  ; leaves  acuto  or  apiculate,  F.  excelsa. 

X X Leaves  thin  but  rigidly  chartaceous,  prominently  netveined  on  both 
sides. 
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Receptacles  hispid-scabrous  ; leaves  long  caudate-acuminate, F.  radicans. 

XXX  Leaves  thick  membranous,  long-acuminate,  the  netveination  not 
prominent,  at  least  not  above. 

Leaves  entire  ; receptacles  usually  with  a few  scales  on  their  circumference  ; stalk  of  recepta- 
cle scaled,  F.  subulata. 

Leaves  crenate-serrate  towards  apex  ; receptacles  and  their  stalk  not  scaled,  F.  uniglandulosa. 

f | Stalked  receptacles  longer  or  shorter  peduncled. 

X Glabrous  or  almost  glabrous  trees.  Receptacles  abruptly  stalked. 
Leaves  not  tessellate-netveined  beneath. 

§ Receptacles  the  size  of  a pea  or  thereabouts,  smooth  ; petiole 
5 — J inch  long. 


Leaves  rigidly  cliartaceous,  bluntish  or  blunt-acuminate,  vividly  green, F.  vasculosa. 

Leaves  thin  but  rigidly  chartaceous,  sharply  acuminate,  brownish  beneath,  F.  nervosa. 


§ § Receptacles  the  size  of  a plum,  along  with  the  long  peduncle 
scabrous  puberulous. 

Leaves  large,  glaucous-green,  more  or  less  rounded  at  apex ; petiole  1-2  in.  long,  . . F.  callosa. 

X X Glabrous  or  almost  glabrous  often  rooting  climbers.  Receptacles 
abruptly  and  shortly  peduncled.  Leaves  rigidly  coriaceous,  usually 
tessellate-netveined  beneath. 

§ Leaves  not  tessellate-netveined  beneath.  Receptacles  the  size  of  a 
pea  to  that  of  a small  cherry,  the  flowers  mixed  with  bristles. 
Receptacles  quite  smooth,  , F.  ramentacea. 

§ § Leaves  tessellate-netveined  beneath.  Flowers  not  mixed  with 
bristles. 

||  Receptacles  large,  the  size  of  a pigeon's  or  hen's  egg. 

Glabrous  ; leaves  blunt ; receptacles  smooth,  apple-shaped, F.  pomifera. 

||  ||  Receptacles  the  size  of  a pea  or  larger. 

Receptacles  scabrous,  F.  scandens. 

X X X Roughly  puberulous  low  shrubs,  creeping  or  ascending,  recepta- 
cles more  or  less  abruptly  stalked. 

Leaves  serrate  ; receptacles  the  size  of  a cherry,  white-tubercled,  . „ F.  scabrclla. 

Leaves  coarsely  sinuate  and  almost  lobed  ; receptacles  the  size  of  a pepper  kernel,  scabrously 
pubescent, F.  anastomozans. 

X X x X Glabrous  or  pubescent  erect  or  creeping  shrubs.  Receptacles 
gradually  narrowed  in  a stalk  and  therefore  more  or  less  pear- 
shaped ; peduncle  usually  long  and  conspicuous. 

§ Creeping  low  shrub.  Leaves  serrate. 

Leaves  variously  shaped  from  cordate  and  palmately  lobed  to  cordate-lanceolate  and  undivided, 

especially  beneath,  scabrous-pubescent, F.  heterophylla. 

§ § Erect  shrubs.  Leaves  entire,  more  or  less  lanceolate  to  linear- 
lanceolate. 

Leaves  and  receptacles  glabrous,  ,F.  ischnopoda. 

Leaves  greyish  pubescent  beneath  ; receptacles  and  peduucles  pubescent,  . ,F.  subpyriformis. 

* * Receptacles  in  clusters  or  by  pairs,  forming  racemes  or  spikes  arising  from  tubercle- 
like or  reduced  leafless  ramose  branchlets  or  from  bracted  shoots  from  the  roots  or 
stems  (in  a few  species  arising  at  the  same  time  from  the  axils  of  the  leaves). 

0 Leaves  more  or  less  membranous,  never  coriaceous,  glabrous  or  variously  pubes- 
cent. Receptacles  more  or  less  depressed-pyriform  to  pyriform  and  turbinate, 
often  more  or  less  scaled  on  their  circumference  ; mouth  strongly  umbilicate 
by  numerous  more  or  less  erect  bracts;  male  flowers  often  monandrous. 
Stigma  usually  thickened  and  papillose. 

X Leaves  glabrous,  or  pubescent  beneath,  entire. 

f Leaves  more  or  less  oblong-lanceolate,  penninerved  ; receptacles  the  size 
of  a pea  or  thereabouts,  scaly.  Trees. 

Receptacles  obsoletely  ribbed,  glabrous,  long-peduncled, F.  Ribes. 

t t Leaves  lanceolate  to  linear,  penninerved.  Receptacles  the  size  of  a 
cherry  or  larger.  Shrubs. 
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Receptacles  ribbed,  along  with  the  peduncle  rusty-hirsute  ; leaves  thinly  scabrous-pubescent 


beneath, F.  pyrrhocarpa. 

Glabrous  ; receptacles  ribbed,  smooth,  pustulate,  F.  lanceolata. 


ffp  Leaves  more  or  less  broadly  oblong  to  oblong-lanceolate,  3 -nerved 


at  base.  Receptacles  the  size  of  a plum  to  that  of  an  apple. 
Trees. 

Receptacles  on  long  glabrous  peduncles ; young  shoots  glabrous  ; receptacles  glab- 
rous,  F.  glomerata. 

Receptacles  on  very  short  pubescent  peduncles ; young  shoots  pubescent  ; receptacles  gla- 
brous,   F.  Chittagonga. 

As  former,  but  receptacles  whitish-silky-pubescent, F.  leucocarpa, 

| t t t former,  but  leaves  penninerved,  glabrous. 

Leaves  thick  membranous,  acute  at  base  ; receptacles  long-peduucled,  usually  roughish- 
brown,  F.  fistulosa. 

Leaves  thin  cliartaceous,  rounded  at  the  somewhat  narrowed  base  ; receptacles  long-peduucled, 
smooth, F.  macropoda. 

X X Leaves  glabrous  or  only  beneath  pubescent,  more  or  less  crenate-serrate, 
more  or  less  rounded  or  cordate  at  base. 


f Leaves  glabrous,  3-5-nerved  at  base.  Receptacles  very  large. 


Receptacles  long-peduncled,  glabrous,  not  ribbed, ,.F.  pedunculata. 

Receptacles  shortly  and  densely  pubescent,  indistinctly  ribbed, F.  regia. 

f f Leaves  pubescent  beneath,  3-5-nerved  at  base.  Receptacles  very 
large. 

Peduncles  and  receptacles  densely  hispid-tomentose, F.  Roxburghii. 


XXX  Leaves  on  both  sides  more  or  less  roughish  pubescent,  serrate.  Re- 
ceptacles usually  more  scaly  round  their  circumference. 
f Leaves  not  oblique.  Receptacles  arising  from  radical  shoots  and 
at  the  same  time  from  the  axils  of  the  leaves,  pyriform. 


Leaves  usually  opposite  ; receptacles  and  peduncles  greyish-pubescent, .........  .F.  hispida . 

t t Leaves  oblique,  base  on  one  side  produced  in  a large  half-cordate 
lobe.  Receptacles  seedy,  roughish  pubescent. 

Receptacles  on  longer  or  shorter  peduncles,  more  or  less  pyriform, F.  cunia. 

Receptacles  sessile  or  nearly  so,  more  or  less  turbinate,  F.  conglomerata. 

ANTI AR1S. — Only  species, A.  toxicaria. 

BROUSSONETIfl.— Only  species B.  papyrifera. 

MORUSi 

Female  and  male  spikes  4 to  5 in.  long,  the  males  villous, 31.  Icevigata. 


Male  spikes  f an  inch  long  ; syncarps  3-4  lin.  long,  oblong,  purplish,  glabrous,  . .31.  Indica. 

STREBLUS. 

* 3Iede  flowers  in  short  peel uncled  heads,  the  heads  sometimes  androgynous  ; the  females 

solitary  peelu acted.  The  broad  perianth-segments  enlarging  and  turning  fleshy, 
entirely  enclosing  the  achene. 

All  parts  scabrously  pubescent ; fruiting  perianth  fleshy,  scabrous,  S.  aspera. 

* * 3Iale  flowers  in  short-peel  uncled  small  racemes ; the  females  in  very  loose  racemes  ; 

perianth-segments  narrow,  little  enlarging  and  embracing  oidy  the  base  of  the 
achene. 

All  parts  glabrous  or  nearly  so ; fruiting  periauth-segments  smooth, S.  Zeylanica. 

* * * 3lale  flowers  in  sessile  bracted-involucred  clusters  ; the  females  solitary  on  slender 

peduncles ; perianth-segments  leafy,  much  longer  than  the  achene  and  involucre- 
like. 

All  parts  glabrous,  S.  taxoides. 

Spines  and  young  shoots  puberulous  ; leaves  1-1 J in.  long,  S.  microphylla. 

TREMA. 

Loaves  serrulate;  all  parts  more  or  loss  pubescent, T.  orientalis. 

Leaves  serrulate  ; all  parts  minutely  puberulous,  T.  Timoricnsis. 

GIRRONIERA. 

O Female  flowers  in  cymes ; drupes  more  or  less  compressed. 
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Leaves  pubescent  beneath  ; stigmatic  styles  sessile,  , S.  nervosa. 

0 0 Female  flowers  solitary , on  a longer  or  shorter  axillary  peduncle. 

Leaves  5-8  inch,  long,  very  glossy  and  almost  polished, S.  lucida. 

Leaves  3-4  inch,  long,  opaque  on  both  sides,  serrulate,  S.  cuspidata. 

SOLENOSTIGM A. — Only  species,  S.  Wightii. 

CELTIS. 

Leaves  tomentose,  especially  beneath,  entire,  fruiting  peduncles  solitary  in  the  leaf 

axils, C.  mollis. 

Leaves  glabrous,  serrate;  fruiting  peduncles  solitary  or  by  2-3  in  the  leaf  axils, 

simple, C.  Hamiltonii. 

Leaves  glabrous,  remote  serrulate  ; fruiting  peduncles  forming  a tomentose  loose  poor  cyme 
in  the  axils  of  the  leaves,  C.  cinnamomea. 

ULMUS. 

* Perianth-segments  deciduous,  free  to  near  the  base. 

Leaves  entire, JJ.  intcgrifolia. 

* * Perianth  carnpanulate  or  turbinate-campanulate,  marcescent-persistent. 

Leaves  serrulate JJ.  lancifolia. 


J TJ GLAND  A CEJE. 
Conspectus  of  genera. 

Juglans. — Fruit  a large  drupe  with  a fleshy  pericarp. 

Engelhardtia. — Drupe  small,  dry,  seated  on  the  enlarged  winglike-3-lobed  bract. 


JUGLANS.— Only  species  with  lacunose-wrinkled  nuts, J.  regia. 

ENGELHARDTIA. 

Leaves  entire,  without  netvenation,  glabrous  ; base  of  female  bracts  hispid,  E.  spicata. 

Leaves  serrate,  with  strong  netvenation  and  pubescent  beneath  ; base  of  female  bracts 

glabrous, E.  serrata. 

As  former,  but  leaves  entire, E.  aceriflora. 


SAL  I CINEJE. 


Conspectus  of  genera. 

Salix. — Bracts  of  catkins  entire.  Torus  gland-like. 


SAltX.— Only  species, 


•S.  tetrasperma. 


AMENTACEJE. 

Conspectus  of  genera. 

* Ovary  1 -celled  with  a solitary  erect  ovule.  Fruit  drupaceous,  covered  with  resinous  secretions. 
Myrica. — Male  and  female  catkins  sessile,  erect.  Scales  of  the  male  catkins  broad,  imbricate.  Anther  longer  than 

the  filaments. 

* * Ovary  2-celled,  with  a solitary  suspended  ovule  in  each  cell.  Nuts  small,  often  winged,  one-celled, 

combined  with  the  scales  in  a sort  of  cone 

Betuea. — Scales  of  the  male  catkins  stalked.  Female  catkins  cylindrical,  compact.  Nuts  not  connate  with  the 
involucre. 

Carpinus. — Scales  of  the  catkins  sessile.  Female  catkins  loose,  spike-like.  Bracts  solitary,  each  in  a 3-lobed  leafy 
involucre. 

* * * Ovary  3-9-celled,  with  2 suspended  ovules  in  each  cell,  most  of  the  ovules  abortive.  Nuts  solitary 

or  several,  rather  large,  b6ny  or  coriaceous,  more  or  lea's  enclosed  in  the  enlarged  wingless  dry  spiny, 
scaly  or  smooth  involucre,  or  the  involucre  reduced  to  a scaly  or  annular  cup,  in  which  the 
solitary  nut  rests  (acorns). 

Quercus. — Nuts  solitary,  resting  on  a scaled  or  lamellate-annular  cup,  exserted  or  at  least  with  a circular  opening 
at  the  apex  of  the  cup. 

Castanea. — Nuts  solitary  or  by  2-3  wholly  enclosed  in  the  enlarged  spiny  or  zonate  involucre. 
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MYRICA- Only  species, 

BETULA.-Only  species, 

CARPINUS.— Only  species,  . 

CASTANEA. 

* Fruits  armed  with  simple  or  compound  sharp  spines. 
f Leaves  sharply  serrate. 


M.  Nagi. 

C.  cylindrostachya. 
C.  viminea. 


All  softer  parts  and  loaves  beneath  tawny  tomentose,  C.  Indica. 

f f Leaves  entire,  or  remotely  and  obsoletely  serrate  towards  the  apex. 

O Fruit  'more  than  an  inch  in  diameter , the  spines  long  and  much  crowded. 

Adult  leaves  thick  and  rigidly  coriaceous,  with  very  strong  nerves, C.  diversifolia. 

Leaves  chartaceous,  more  or  less  silvery  beneath, C.  argentea. 

Leaves  very  large,  about  a foot  long  by  3-5  in.  broad,  glossy  on  both  sides,  . .C.  Roxhurghii. 

0 0 Fruits  less  than  an  inch  thick,  usually  the  size  of  a cherry , the  spines 
often  recurved  and  distant. 

Leaves  entire,  or  remotely  serrate  towards  apex,  glabrous  or  minutely  brownish  tomentose 
beneath, C.  tribuloides. 


* * Fruits  armed  with  very  short  pointed  or  blunt  cones,  or  caducous  tubercles , and  then 
afterwards  unarmed  and  zonate. 

f The  fruiting  involucre  of  a very  thick  coriaceous  texture. 


Fruits  armed  with  short  cones  ; leaves  uniformly  green,  C.  rhamnifolia. 

Adult  fruits  unarmed,  zonate,  grey ; leaves  more  or  less  silvery  or  coppery  be- 
neath,   C.  inermis. 

f f Fruiting  involucre  of  a very  thin  texture. 

Fruits  blackish,  smooth,  with  4 or  5 scared  annular  rings  ; leaves  more  or  less  silvery  or 
coppery  beneath, C.  lancccefolia. 

QUERCUS. 

* The  cup  beset  with  more  or  less  crowded  imbricate  scales,  the  scales  sometimes  be- 
coming obsolete  with  ripening  of  the  fruit  and  appearing  as  concentric  thickened 
zones. 

X Scales  linear  or  subulate,  more  or  less  spreading.  Cup  velvety,  brown. 


Leaves  almost  glabrous  ; cup  almost  wholly  enclosing  the  nut,  only  at  top  with  a circular 


opening, Q.  fenestrata. 

As  former,  but  nut  far  exserted, Q.  acuminata. 

Leaves  more  or  less  pubescent  beneath  ; nut  exserted, Q , lappacea. 


X X Scales  broad  and  short,  oppressed  to  the  cup. 

0 Fruiting  peduncle  several  inches  long,  the  fruits  numerous  and  more  or 
less  spicate.  Cups  (usually  greyish)  velvety  ; nut  exserted. 

■f  Leaves  glabrous. 

Shoots  glabrous ; cup  about  an  inch  in  diameter,  the  borders  often  reflexed  ; leaves  glossy, 
uniformly  green,  Q.  Amherstiana. 

Shoots  greyish  puberulous ; cup  only  about  | an  inch  in  diameter ; leaves  rather  opaque  and 
somewhat  glaucous,  Q.  polystachya. 

As  former,  but  the  reticulation  and  venation  of  leaves  wanting, Q.  Bancana. 

Shoots  greyish-puberulous  ; cup  about  5-8  liu.  across  ; leaves  glaucous  beneath,  . . Q.  Thomsoni. 

Shoots  smooth  ; leaves  glossy,  one-coloured  ; cup  about  5-8  liu.  across  ; flowers  in  densely 

whitish-tomentose  appressed  oblong  clusters, Q.  spicata. 

f f Leaves  pubescent  beneath. 

Cups  usually  connate,  tliickened-zonate,  about  | inch  or  less  across  ; leaves  coarsely  and  ob- 
soletely repand  towards  apex,  Q.  Lindleyana. 

0 0 Fruiting  peduncle  short,  1 rarely  up  to  2 inch.  long.  Cup  wrinkled- 
rough,  but  glabrous,  brown. 

Cup  obsoletely  scaly-zonato,  about  7-8  lin.  across,  almost  resinous  ; leaves  smooth,  repand- 
serrate  at  apex,  Q.  eumorpha. 

* * Cup  consisting  of  lamellate,  entire,  crenatc  or  toothed,  concentric  rings.  Fruiting 
peduncle  1-2  in.  long,  rarely  somewhat  longer,  usually  few-fruited.  Leaves 
repand-serrate,  at  least  towards  apex. 

O Nut  depressed,  hardly  exserted. 
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Cup  about  an  inch  in  diameter,  softly  tawny  or  fulvous  villous  ; petioles  usually  tawny  or 
fulvous  pubescent  or  villous  ; the  nerves  curved,  Q.  velutina. 

0 0 Nuts  ovoid,  cxscrtcd. 

Cup  about  an  inch  across,  softly  tawny  or  fulvous  villous  ; petioles  smooth  ; leaves  somewhat 
glaucous  beneath,  the  nerves  rather  straight,  Q.  semiserrata. 

Cup  only  \ an  inch  across,  greyish  velvety  ; petioles  slender,  glabrous  ; leaves  somewhat 
rugate,  glaucous  beneath, . Q.  Brandisiana. 

Cup  more  than  an  inch  wide  and  deep,  greyish-velvety ; leaves  smooth,  one-co- 
loured,   „ Q-  mespilifolia. 


CA  S TJA  IilNEJE. 
Conspectus  of  genera. 

Casuarina. — Only  genus. 


CASUARINA.— Only  species, 


C.  equisetifolia. 


CONIFER2E. 

Conspectus  of  genera. 

* Females  in  cones,  consisting  of  numerous  imbricate  woody  or  coriaceous  scales.  Ovary  without  a 

surrounding  receptacle. 

PlNUS. — Cones  dry,  the  scales  free,  usually  woody.  Leaves  acicular,  solitary  or  by  2-5,  in  a short  sheath. 

* * Females  solitaiy,  the  ovary  and  nut  surrounded  by  a single  or  double  often  fleshy  receptacle,  enclosed 

in  the  enlarged  scales  and  often  resembling  a fleshy  or  dry  drupe. 

Dacrtdiuit. — Bracts  in  males  dilated  at  apex.  Fruits  seated  within  the  bracts  and  surrounded  by  the  outer 
loose  somewhat  fleshy  or  coriaceous  involucre.  Leaves  usually  dimorphous,  scale-like  and  acerose, 
Podocarpus. — Bracts  in  males  not  or  little  dilated.  Fruit  fleshy,  inversed,  seated  on  a fleshy  thick  receptacle. 
Leaves  many  or  1-nerved,  often  broad. 


PlNUS. 

Leaves  by  3 in  the  sheath  ; opercle  of  scales  not  zonate, P.  Kasga. 

Leaves  by  pairs  in  the  sheath  ; opercle  zonate,  P.  Merkusii. 

DACRYDIUM.— Only  species,  D.  datum. 

PODOCARPUS 

* Leaves  opposite  or  nearly  so,  many  nerved. 

Leaves  oblong-lanceolate,  glabrous,  P.  latifolia. 

* * Leaves  scattered,  \-nerved. 

Glabrous  ; leaves  linear  to  linear-lanceolate,  P.  bracteata. 


Gnetum. — Only  genus. 


GNETA  CE2E. 
Conspectus  of  genera. 


GNETUM, 

Ovary  and  fruits  sessile  ; erect  shrub  or  treelet,  G.  gnemon. 


Cvcas. — Only  genus. 


CYCADE2E. 
Conspectus  of  genera. 


CYCAS. 

* Fruits  densely  tomentose,  C.  revoluta. 

* * Fruits,  at  least  when  ripe,  glabrous. 

O Trunk  G to  30  ft.  high,  eqngceous.  Ovules  from  2 to  5 on  each  side  oj  the  frond- 
stalk. 


* 


no 


Female  spadices  with  a pectinate-toothed  sterile  lamina  tapering  in  a pectinate-serrate  acu- 
men, ......  Q.  circinalis. 

Female  spadices  with  a sparingly  toothed  or  almost  entire  sterile  lamina,  the  acumen  quite 
entire,  . C.  Humphii. 

Female  spadices  with  a very  broad  deeply  pectinate  lacerate  sterile  lamina,  the  acumen 
entire,  pectinata. 

0 0 Trunk  subterranean  or  shortly  protruding  from  the  ground.  Ovules  solitary  on 
each  side  oj  the  frond-stalk. 

Female  spadices  with  a very  broad  deeply  pectinate  lacerate  sterile  lamina,  the  acumen 
broad  and  as  long  as  the  lamina  itself,  with  a few  spiny  serratures, G.  Siamensis. 


B.  MONOCOTYLEDONS. 

PALMAE. 

Conspectus  of  genera. 

* Fruit  covered  with  retrorsely  imbricate  scales  or  bristles.  Seeds  often  arillate. 

y Flowers  spirally  arranged,  forming  a more  or  less  dense  cylindric  spike. 

Zalacca. — Spathes  elongate,  cleft  to  the  base.  Stem-less  or  almost  stem-less  erect  palms,  more  or  less  armed. 
y y Flowers  distichous. 

Calamus. — Spathes  tubular,  persistent.  Scandent,  rarely  erect  palms,  more  or  less  armed. 

* * Fruits  not  scaly,  smooth  or  variously  tubercled  reticulate  or  roughish.  Seeds  without  arillus. 

y Leaves  ian-sliaped.  Perianth  in  both  sexes  complete. 

Carpels  apocarpous  or  united  at  the  apex  or  with  their  styles,  usually  one  only  of  them 
coming  to  perfection. 

O Inflorescence  terminal.  Corolla  consisting  of  3 free  petals. 

Cokypha. — Flowers  hermaphrodite,  clustered.  Stamens  hypogy nous.  Drupe  corticate.  Pinnae  united  into  a blade. 
Erect  palms  dying  off  after  flowering. 

O O Inflorescence  axillary.  Corolla  3-parted.  Drupe  sappy. 

Livistona. — Flowers  hermaphrodite,  clustered.  Stamens  perigynous.  Albumen  with  a cavity  filled  with  the  in- 
truding  integuments.  Pinnae  connate  in  a blade. 

Chamerops. — Flowers  polygamous,  several  together.  Stamens  hypogynous.  Albumen  with  a longitudinal  furrow. 
Pinnae  united  into  a blade.  Erect  palms. 

Licuala. — Flowers  hermaphrodite,  solitary  or  by  2 or  3.  Stamens  perigynous,  the  filaments  inserted  at  the  throat 
and  united  in  a ring.  Pinnae  free  or  by  2 or  more  united  into  broader  or  narrower  flabellate  segments. 

-J-  -j-  Carpels  syncarpous,  the  ovary  2-4  celled  with  as  many  ovules.  Drupes  2-4-celled  with  as 
many  seeds. 

Borassus. — Spathes  incomplete,  several.  Corolla  imbricate  in  bud.  Drupe  large,  fleshy-fibrous.  Seeds  pomaceous 
with  an  apical  pore.  Pinnae  united  into  a blade.  Erect  palms. 

y y Leaves  pinnate,  twice  pinnate  or  pinnatisect,  rarely  almost  entire.  Perianth  complete  in  both 
sexes. 

-}-  Carpels  3,  distinct. 

Phoenix. — Dioecious,  spathes  1 or  2,  boat-shaped.  Corolla  in  males  valvate,  in  the  females  imbricato.  Drupes 
sappy,  singly.  Albumen  homogeneous.  Lower  pinnae  spiny  reduced.  Erect  palms. 

-j-  Ovary  syncarpous,  1*3  celled,  with  as  many  ovules. 

(3  Spathes  several,  tubular  or  sheathing,  persistent.  Pinnae  of  leaves  often  fascicled,  jagged  or 
erose-toothed.  Erect  palms, 
f Leaves  bipinnate. 

Car  YOTA. — Flowers  monoecious  on  the  same  spadix.  Stamens  indefinite.  Petals  in  females  imbricate  in  bud.  Drupe 
Sappy.  Albumen  ruminate. 

f f Leaves  simply  pinnate.  Petals  in  females  valvate. 

Wallichia. — Flowers  monoecious  on  different  spadices,  rarely  dioecious.  Ovary  2-celled.  Stamens  often  dofinito. 
Drupe  sappy.  Albumen  homogenous. 

Arexga. — Flowers  monoecious  on  different  spadices.  Stamens  indefinite.  Ovary  3-celled.  Drupo  depressed  3 an- 
gular,  rather  dry.  Albumen  homogeneous. 

O O Spathes  1 or  2,  boat-  or  spindle-shaped,  deciduous.  Leaves  simply  pinnate,  the  pinnae 
solitary,  never  fascicled.  Erect  palms. 

+ Spathes  boat-shaped.  Putamen  not  perforated.  Albumen  solid,  homogeneous  or  rumi- 
nate. 

Areca. Flowers  monoecious,  immersed  in  the  cavities  of  the  racliis.  Stamens  definite  or  indefinite.  Albumen 

ruminate.  Pinnae  irregularly  united  into  broader  or  narrower  segments,  rarely  all  united  into  a 2-cloft 
blade. 

f f Spathe  spindle-shaped  or  clavato.  Putamen  at  the  base  3-porous.  Albumen  hollow. 

Qocos. Monoecious  on  the  same  spadix.  Petals  in  females  imbricate-convoluto.  Ovary  3-celled,  only  one  of  the 

cells  ovule-bearing.  Drupe  large,  woody.  Albumen  homogeneous. 

y y y Perianth  of  females  reduced  to  a few  scales.  Carpels  3,  apooarpous.  Male  flowors  in 
separate  spadices  surrounding  the  central  solitary  female-head.  Leaves  pinnate. 

jfIPA- Spathes  many,  sheating,  persistent.  Mule  perianth  G-parted,  valvate  in  bud.  Stamens  united  by  threes. 

Drupes  woody,  angular-turbinate,  in  a largo  denso  head.  Albumen  homogeneous,  hollow. 


CALAMUS-  . 

Erect  tufted  ; leaves  white  beneath.  No  tendrils  whatever,  C.  arboreseens. 

Erect' or  nearly  so,  tufted  ; leaves  uniformly  green,  without  tendril  ; tho  sheaths  and  spathes 
with  tendrils,.  C.  erect  us. 
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X Trunk  30  feet  and  upwards.  Petioles  comparatively  short. 

Trunk  annular  or  smooth  ; drupes  the  size  of  a wood  apple C.  umbraculifera 

Trunk  spirally-groved  from  the  scars  of  the  fallen  spirally  disposed  leaves  ; drupes  the  size  of 

a cherry,  C.  data. 

X X Stem- less. 

Petioles  18  to  25  feet  long ; drupes  the  size  of  a cherry, C.  macropoda. 

LIVISTONA. 

Trunk  20-30  feet  high  ; spathes  scurvy  ; drupes  globular, L.  Jenkinsiana. 

Trunk  40  to  GO  feet  high  ; spathes  smooth  ; drupes  elliptically  obovoid, L.  speciosa. 

CHAM/EROPS  Only  species Ch.  Khasyana. 

LICUALA  , , . . 

X Calyx  about  j to  ^ in.  long. 

Flowers  large.  Leaves  peltately-flabellate, L.  pcltata. 

X X Calyx  1-2  tin.  long.  Leaves  palmatefyflabellate. 

Trunk  4-8  feet  long  ; petioles  aculeate-bordered  all  their  length  ; calyx  about  a line  long  ; 

flowers  small, L.  paludosa 

Almost  stem-less  ; petioles  at  the  upper  third  part  unarmed  ; calyx  1 i lin.  long  ; flowers 

small,  L.  longipes. 

ROUASSUS. — Only  species,  B.  flabelliformis. 

PHOENIX- 

X Spathes  smooth  ; flowers  supported  by  a small  subulate  bract. 

Stemless  ; petioles  rather  long  and  slender,  spiny-armed,  Ph.  acaulis. 

X X Spathes  covered  by  a brown  scurf  ; flowers  without  a bract. 

Eobust,  simple-stemmed  ; petioles  very  short  and  dilated  ; drupes  about  an  inch  long  or 

longer, Ph.  sylvestris. 

Soboliferous,  slender  ; petioles  long  and  slender  ; drupes  about  J an  inch  long,...P/*.  paludosa. 

CORYOTA- 

Simple-stemmed  ; male  petals  about  | an  inch  long  by  3-4  lin.  broad,  C.  urens. 

Usually  soboliferous  ; male  petals  about  4 lin.  long  and  only  1 \ lin.  broad  ; anthers  mucronate 
to  emarginate,  C.  sobolifera. 

WALLICK1A- 

Spadices  smaller,  the  male  spikes  almost  filiform  ; male  flowers  yellowish  : calyx  tubular, 

about  a line  long,  W.  caryotoides. 

Spadices  very  ample,  the  male  spikes  thick  and  rigid  ; male  flowers  purplish  or  greeu  : calyx 
minute,  only  | lin.  long,  cupular,  W.  disticha. 

ARENGA — Only  species, A.  saccharifera. 

ARECA 

* Stamens  6 or  3.  Stigmas  9.  Female  flowers  lateral  between  the  branchings,  rarely 

axillary.  Spadix  often  twice  ramified,  the  extremities  of  the  branchings  often  more 
or  less  filiform  and  covered  with  male  flowers  only. 

X Stamens  6.  Female  flowers  without  a bract. 

Glabrous,  simple-stemmed  ; drupes  as  large  as  a hen’s  egg A.  Catechu. 

X X Stamens  3.  Female  flowers  without  a bract. 

Glabrous,  simple-stemmed  or  stoloniferous, A.  triandra. 

* * Stamens  numerous.  Stigma  1.  Female  flowers  in  grooved  rows.  Spadix  simply 

ramified,  rarely  a simple  spike. 

X Flowers  distichous. 

Tufted ; spadix  branched  ; sheathes  etc.  slightly  scurvy,  A.  costata. 

X X Flowers  3-stichous. 

Simple-stemmed  ; spadix  slender,  ramified  or  simple  ; sheaths  etc.  scurvy, A.  gracilis. 

XXX  Flowers  5-  or  6-stichous. 

Simple-stemmed  ; sheaths  etc.  scurvy  ; spadix  simple,  fleshy,  as  thick  as  the  finger,  A . hcxasticha. 

COCOS.— Only  species,  C.  nucifera. 

NIPA. — Only  species, N.  fruticans. 
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Fandanus. — Ouly  genus. 


PANDANEJE. 

Conspectus  of  genera. 


PANDANUS 

* Drupes  simple. 

X Stigmas  simple,  spiny-acuminate,  continuous  with  the  apex  of  the  drupe 
Stamens  free  ; anthers  acuminate. 

Shrubby,  soboliferous  ; drupes  quite  smooth,  P.foetidus. 

X x Stigmas  spinescent  and  often  depressed,  usually  2-3-forked,  horny  and 
deciduous.  Stamens  palmately -connate  ; anthers  aristute  or  apiculate. 
Large  robust  tree  ; leaves  2-4  iu.  broad,  spiny-armed  ; stigmas forkedly  2-3  spinous ,..P  .furcatus. 
Sleuder  and  thin-stemmed  ; leaves  only  3-4  lin.  broad,  minutely  spinulose  ; stigmas  very 
short,  blunt,  P.  graminfolius. 

* * Drupes  united  into  phalanges  {rarely  the  one  or  other  simple.)  Stigmas  sessile  or 

nearly  so,  reniform  or  peltate.  Stamens  racemose-united  ; anthers  aristate. 

X Leaves  spiny  along  the  margins  and  midrib. 

Leaves  dark-green,  4 — 5 in  broad,  15 — 18  feet  long  ; phalanges  the  size  of  the  fist,  P.  Leram. 


As  former,  but  drupes  only  2 in.  long  ; leaves  gradually  acuminate,  P.  Andamanensium. 

Leaves  glaucous  or  whitish,  3 — 5 feet  long,  P.  odoratissimus. 

X X Leaves  with  smooth  margins. 

As  former,  but  all  parts  without  spines, P.  laevis. 


LI  LI  ACE  PE. 

Conspicctus  of  genera. 

Dracaena. — Fruit  a succulent  berry.  Ovary-cells  with  a solitary  ovule, 
Cordyline. — As  former,  but  ovary-cells  with  several  ovules. 


DRAC/ENA- 

Panicle  erect,  rather  stiff;  leaves  sessile  with  a narrowed  stem-clasping  base,...Z).  angustifolia. 
Racemes  simple,  peduucled  ; perianth  twisted  ; leaves  narrowed  into  a complicate  shorter  or 
longer  petiole, D.  spicata. 


MUSACEJE. 

Conspectus  of  genera. 

Musa  — Large  tree-like  herbs.  Berries  pulpy,  indehiscent.  Seeds  not  arrillato. 

Kavenala. — Woody  palm-like  trees.  Capsules  woody,  3-valved.  Seeds  with  a lazuli-blue  arillus. 


RAVENALA.— Only  species, 


M.  Madagasearicnsis. 


GRAMINEJE. 

( Bamboos  with  articulatc-insertcd  usually  petiolcd  leaves ; stems  in  all  species  woody.) 

Conspectus  of  species. 

* Stamens  3.  More  or  loss  shrubby  bamboos. 

Auundinakia. — Inner  palea  bi-curiuate.  Garyopsis  with  a membranous  closely  adnato  pericarp.  Stylo  caducous. 
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* * Stamens  6 or  more,  free  or  connate. 

X Caryopsis  small,  wheat-like,  with  a membranous  pericarp  closely  adnate  to  the  seed,  the  style 
caducous. 

O Filaments  free. 

Bambusa. — Inner  palea  boat-shaped  and  2-carinate.  Arboreous  bamboos,  rarely  shrubby. 

O O Filaments  connate  in  a tube. 

Gigantochloa. — Inner  palea  boat-shaped  and  2-carinate.  Arboreous  bamboos. 

Oxytenantheka.  (Kurz,  non  Munro.) — Inner  palea  compressed-concave.  Arboreous  bamboos. 

X X Caryopsis  often  rather  large,  the  pericarp  separating  already  before  full  ripeness  into  an 
outer  firmly  coriaceous  or  thick-fleshy  wall  (epicarp,)  the  inner  cellular  tissue  in  a dried 
state  more  or  less  closely  embracing  the  seed,  the  style*  persistent  or  rarely  caducous. 

0 Inner  palea  boat-shaped  and  2-carinate,  or  more  or  less  deplanate  with  a 2-keeled  apex, 
f Caryopsis  rather  small. 

Dendhocalamus. — Style  collapsing  in  fruit.  Caryopsis  more  or  less  terete.  Inner  palea  boat-shaped,  2-carinate. 
Cephalostachyum.—  Style  long,  stiff  and  persistent.  Caryopsis  somewhat  compressed.  Inner  palea  more  or  less 
deplanate  or  complicate  on  the  back,  or  at  least  towards  the  apex  2-carinate. 
f f Caryopsis  the  size  of  a wood-apple  and  irregular  globular. 

Tseudostachyum. — Inner  palea  deplanate  and  boat-shaped.  Large  semi-scandent  bamboos. 

O O Inner  palea  concave  or  convolute. 

-f-  Caryopsis  very  large,  thick-fleshy,  acuminate-beaked. 

Melocanna. — Inner  palea  convolute.  Stamens  6.  Arboreous,  rarely  shrubby  bamboos. 

-{-  Caryopsis  rather  small,  dry  and  rigidly  coriaceous, 
t Stamens  6. 

Schizostachytjm. — Inner  palea  convolute,  long.  Caryopsis  somewhat  compressed,  very  long-beaked.  Erect  arboreous 
bamboos,  rarely  shrubby. 

Dinochloa. — Inner  palea  concave,  short.  Caryopsis  terete,  ovate,  acuminate.  Climbing  bamboos. 

f f Stamens  numerous  (7-30.) 

Beesha. — Inner  palea  concave,  twisted-convolute  at  the  apex  Lodiculae  6-9.  Caryopsis  long-beaked.  Arboreous 
bamboos. 


ARUNDINARIA.— Only  species, A.  elegans. 

BAMBUSA.  ^ o 

0 Stigmas  white. 

X Shoot-sheaths  not  or  obscurely  auriclcd  at  the  mouth. 

Small  bamboo  ; Leaves  small,  glabrous,  whitish  pruinous  beneath, B.  nana. 

X X Shoot-sheaths  conspicuously  auricled  or  the  blade  decurrent  into  an 
auricle-shaped  appendage. 

-f  Auricles  polished  and  smooth,  without  f ringes. 

Mouth  of  leaf-sheaths  long-produced,  the  ligule  as  much  produced  and  as  long  as  the 


petiole, 


,B.  affinis. 


+ -f-  Auricles  large,  strongly  fringed.  Unarmed  bamboos. 

Shoot-sheaths  green  and  striped,  appressed  bristles  brown  ; anthers  purple  or  brown-purple, 
angles  of  inner  palea  white-ciliate,  B.  vulgaris. 

Shoot-sheaths  white-powdered  or  almost  pruinose,  appressed  bristles  scanty,  brown  ; anthers 
yellow  ; angles  of  inner  palea  ciliate, B.  Tulda. 

Shoot-sheaths  green  and  yellow,  appressed  bristles  white  ; anthers  purple  ; angles  of  inner 
palea  quite  smooth,  B.  polymorpha. 

0 0 Stigmas  purple.  Spiny  bamboos. 

Shoot-sheaths  glossy-smooth,  purple  to  scarlet  ; leaves  small  ; angles  of  inner  palea  tomentose- 
ciliate  ; anthers  yellow,  B.  arundinacea. 


GIGANTOCHLOA. 

X Spilcelets  white-hairy.  Stigmas  white. 

Shoot-sheaths  almost  4 times  shorter  than  the  internodes,  spreadingly  tawny  hispid, 
ligule  nearly  ^ in.  long,  erose-toothed  ; angles  of  inner  palea  white-pilose  ; anthers 
yellow,  G.  albo-cilicita. 

X X Spihelcts  black  or  brown  hairy. 

Spikelets  f — 1 in.  long  ; shoot-sheaths  densely  appressed  black-setose  on  the  sides  ; auricle 
smooth  and  polished,  nude,  G.  Andamauica. 


* What  Munro  supposes  to  be  the  style  is  the  conducting  continuation  of  the  inner  cellular  tissue  which 
always  remains  closely  connate  with  the  mouth  of  the  beak.  I have  studied  the  developement  of  the  ovary  of 
Schizostachyum,  Leleba  and  Bambusa,  and  I have  found  that  at  a very  early  stage  the  structure  of  the  ovary  of 
these  genera  is  quite  the  same.  The  whole  ovary  consists  of  minute  oblong  or  elliptical  closely  packed  and 
uniform  cells  which  form  also  the  plumose  stigmas.  Long  before  the  anthers  become  developed  the  outer  somewhat 
closer  packed  but  not  abruptly  distinct  wall  indurates  and  the  pollen-tubes  have  to  pass  for  fecundation  through  the 
looser  cellular  inner  tissue.  This  inner  cellular  mass  becomes  drier  and  drier  but  remains  attached  to  the  outer 
coat  until  the  seed  is  perfectly  ripe  or  the  fruits  are  dried  artificially.  Dendrocalamus  and  Pseudoslachyum  form  a 
transition  from  the  so-called  berry-bearing  to  the  true  bamboos.  Muuro’s  figures  7 (plate  4)  and  5-6  (plate  3)  are 
incorrect. 
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As  former,  but  sheaths  sparingly  tawny  setose,  G.  auricula, ta. 

Spikelets  1 ?;  —2  in.  long  ; shoot-sheatlis  densely  appressed  black  setose,  auricles  large,  strongly 
tawny-fringed  ; anthers  purple  ; stigmas  white,  G.  macrostachya. 

DENDROCALAMUS. 

X Outer  paleas  terminated  by  a longer  or  shorter  pungent  bristle  or  point.  Anthers 
yellow.  Stigmas  purple. 

Slioot-sheaths  more  or  less  pruinose,  slightly  tawny  appressed  setose,  the  mouth  truncate  ; 
angles  of  inner  palea  fringed  ; bristle  of  outer  palea  nearly  2 lin.  long  ; spikelets  hairy 
or  smooth,  D.  st rictus1. 

Slioot-sheaths  minutely  appressed-silvery-setose,  auricles  large,  bristly-friuged,  one  turned 
upwards,  the  other  downwards,  1).  criticus2. 

Shoot-sheatlis  appressed  dark- brown-setose,  auricle  waved  decurrent,  stuppose-setose  inside  ; 
angles  of  inner  palea  ciliate  ; outer  palea  pungent-pointed,,  ........  ,7).  membranaceus 8. 

X x Outer  paleas  cucullate-mucronatc,  but  not  pungent  ; spikelets  green , mem- 
branous. 

0 Spikelets  only  2| — 4 lin.  long.  Anthers  yellow.  Stigmas  purple. 

Shoot-sheatlis  appressed-tawny-setose,  auricles  waved-deourrent,  stuppose-fringed  inside  ; 
ligule  narrow,  angles  of  inner  palea  minutely  ciliate, . . . .1).  Brandisiik, 

Shoot-sheatlis  narrow  and  nearly  as  long  as  the  internodes,  appressed  dark  brown  setose,  only 
at  one  side  of  the  mouth  with  a small  nude  auricle  ; ligule  conspicuous,  bristly-fimbriate  ; 
angles  of  inner  palea  slightly  pilose, ,D.  longispathusb. 

0 0 Spikelets  rather  large , 6=7  lin.  long  or  longer ; leaves  very  large. 

Slioot-sheaths  not  known. 

Mouth  of  leaf-sheaths  not  produced  iu  an  auricle,  the  ligule  conspicuous,  entire  or  fimbriate  ; 
angles  of  inner  palea  white-fringed  ; anthers  yellow  ; stigma  purple,.  , ,.D.  calostachyus a. 

Mouth  of  leaf-sheaths  with  large  lunate  strong  fimbriate  auricles,  ligule  large,  usually  rup- 
tured ; angles  of  inner  palea  smooth,  lodicules  long  fimbriate, D.  Griffithianus \ 

CEPHALOSTACHYUH. 

* Spikelets  very  densely  flowered,  the.  rachillae  very  short  or  reduced. 

0 Spikelets  12 — 14  lin.  long , in  dense  terminal  heads. 

Spikelets  glabrous  (lodicules  5 lin.  long  ?)  C.  pallidum. 

0 0 Spikelets  4 an  inch  long,  more  or  less  white  pilose,  rarely  glabrescent,  in  dense 
clusters,  forming  interrupted  spikes  or  panicles. 

X Stigmas  white. 

Shoot-sheaths  very  short,  black  from  dense  appressed  bristles,  auricles  large,  stuppose-fringed  ; 
anthers  purple,  C.  pergracile. 

Shoot-sheaths  appressed  white-setose,  auricles  Large,  long-fringed,  one  bent  downwards,  the 
other  upwards  ; anthers  pale  yellow,.  C.  flavescens . 

X X Stigmas  purple. 

Spikelets  pilose,  glabrescent;  anthers  yellow,  C.  virgatum. 

* * Spikelets  glabrous,  laxly  and  sometimes  almost  remotely-flowered,  the  rachillae  more 

or  less  elongate,  ( auricles  of  leaf- sheaths  more  or  less  elongate,  Iqng-white-fringed.) 

Spikelets  cylindrical,  | inch  long  ; inner  palea  smooth  ; anthers  purple  ; stigmas 
white,  .C.  schizostachyoidcs. 

Spikelets  almost  pedicelled,  2-3  lin.  long,  almost  remotely  7-3-flowored  ; inner  palea  on  the 
keels  at  apex  whitish-ciliate  ; anthers  yellow, , , Q.  Griffithii. 

PSEUDOSTACHYUM. 

Culms  very  strong  ; shoot-sheaths  quite  smooth  ; auricles  lunate,  reflexed,  stiff-fringed  ; ligulo 
very  narrow,  entire  ; spikelets  2 2|  lin.  long,  clustered  ; caryopsis  irregular  globose,  the 
size  of  a wood-apple  ; anthers  yellow  ; stigmas  white,  P.  compact iflorum. 

Culms  very  hollow  and  weak  ; slioot-sheaths  minutely  white-setose  ; auricles  very  small, 
long- fringed  ; ligulo  conspicuously  (2-4  liu.  long)  friuged, ,.P.  Jlelferi. 

MELOCANNA. 

Low,  15—20  feet  high  ; leaves  soabrously  pubescont  beneath,  M.  humilis . 

50—70  feet  high  ; leaves  quite  glabrous,  M,  baccifera. 

Note  : 1 = Bambusa  stricta  of  App.  A.  ; 2 = Bambusa critica of  App.  A. ; 3 = Bambusa  regia  of  App,  A.; 

4 = Bambusa  Brandisii  of  App.  A.  ; 5 = Bambusa  longispatha  of  App.  A. ; G — Bambusa  oaJoataohya  of  App. 

A. ; 7 = Bambusa  Griffithiana  of  App.  A. 
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DINOCHLOA. 

Spikelets  in  a dried  state  straw-coloured,  hardly  a line  long  ; shoot-sheaths  fugaceously  white- 

setulose,  not  auricled  and  narrowed  towards  the  mouth,  B.  Andamanica. 

Shoot-sheaths  fugaceously  silvery,  not  narrowed  upwards,  at  the  mouth  thickened  and 
polished  green D.  Maclellandii. 


C.  CRYPTOGAMS. 

FILICES. 

Conspectus  of  genera. 

Ctathea. — Sori  hemispherical,  on  a vein,  or  in  the  axil  of  a forking  of  a vein.  Receptacle  elevated.  Involucre  globose, 
inferior,  complete,  afterwards  bursting  and  forming  a more  or  less  persistent  cup.  Arboreous  ferns 
with  usually  decompound  fronds. 

Alsophila. — As  former,  but  without  an  involucre.  Fronds  decompound. 

Bit  AINU  A. — Sori  continuous  along  the  transverse  veins  near  the  midrib  and  also  along  the  veins  towards  the  margin  of 
the  frond.  Involucre  none. — Low  simple-stemmed  tree-ferns,  with  simply  pinnate  fronds. 


CYATHEA. — Only  species,  C.  spinulosa. 

ALSOPHILA. 

* Pinnules  glaucous  beneath,  segments  entire. 

Stipes  and  rachises  (in  Burmese  plant)  quite  smooth,  pruinous, A.  contaminans. 

* * Pinnules  uniformly  green  ; segments  crenulate  (at  least  at  the  apex.) 

Sori  placed  in  2 diverging  rows  forming  the  letter  V ; stipes  and  rachises  glossy  dark-brown, 

smooth  ; piunules  petioled, A.  glabra. 

Sori  placed  in  2 parallel  dense  rows  ; stipes  and  lower  part  of  rachis  prickly  tubercled  ; the 
secondary  rachises  above  densely  villous  ; pinnules  sessile,  A.  latebrosa. 

BRAINEA. — Only  species,  B.  insignis 


CORRECTIONS. 

Page  46,  lin.  26  from  above,  read  Acrocarpus  fraxinifolius  for  A.  combretiflorus  (—  A. 
combretifiorus  of  App.  A.) 

The  genus  should  be  placed  in  Caesalpiuieae,  having  the  petals  in  bud  unequal  and  im- 
bricate. 

Page  50,  in  the  conspectus  the  characters  of  the  species  E.  praecox  to  E.  balsamea  should 


be  corrected  thus : 

+ + Calyx  narroieed  in  a longer  or  shorter  pedicel  like  8fc.  8fc. 
f Lobes  of  calyx-limb  distinct , up  to  \ a line  long. 

Similar  to  E.  cinerea,  the  branchlets  greyish, E.  praecox. 

Branchlets  brownish  ; racemes  sometimes  corymb-like,  slender,  short E.  cerasoides. 

f f Lobes  of  calyx-limb  obsolete,  thp  limb  soon  truncate. 

Branchlets  brown,  at  least  while  young  (often  wingedly)  4-cornered, E.  tetragona. 

Branchlets  white,  terete;  panicles  cyme-like,  short,  E.  balsamea. 


Page  60,  lin.  1,  from  above,  for  Psilobium  read  J [orindopsis  and  for  P.  capillarc  read 
Morindopsis  capillaris  (=  Psilobium  capillare  of  App.  A). 

Page  60,  Sarcocep/uilus.  The  species  are  here  misplaced,  S.  Cadamba  belongs  in 
division  * * and  S.  cordatus  in  * 

Page  64,  line  17,  from  below  read  Diospyros  mollis,  Griff,  for  D.  Kaki.  (=  L).  Kaki  of 
App.  A.) 


. 
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APPENDIX 


C.* 


LIST  OF  OTHER  NOT  ARBOREOUS  PLANTS,  FOR  WHICH 
BURMESE  NAMES  HAVE  BEEN  OBTAINED. 


I append  this  list  here,  chiefly  for  the  purpose  of  attracting  the  attention  of  foresters, 
and  with  the  hope  that  by  their  aid  I shall  obtain  some  hints  regarding  the  numerous 
incorrect  native  names  which  have  necessarily  crept  in  for  reasons  which  I have  already  ex- 
plained in  Appendix  A.  The  arrangement  is  systematic,  but  owing  to  the  impossibility  of 
determining  all  the  plants,  the  scientific  names  in  certain  families  (marked  by  an  asterisk) 
are  provisional  only. 


Ranunculaceje. 

Stephania  hernandifolia. 

Naravelia  zeylanica. 

oooSgqS 

Sha-nah-say-nway. 

Sot  jo  yet. 

Pachygone  odorifera. 

Nigella  sativa. 

C@ll 

c^saS 

Nga-phyoo. 

S d mong  net. 

Nympiiaeaceje. 
Nelumbo  nucifera. 

Anonaceje. 

Unona  discolor. 

O^QO 

Padommah. 

8 

8 

8 

T a not  so. 

Nymphaea  Lotus. 

©>8i 

Uvaria  ptychocalyx. 

Kyah-pbyoo. 

00^0$ 

Tho  bwot. 

Nymphaea  rubra. 
©>? 

Uvaria  macrophylla. 

Kyah-nee. 

03^0$ 
Thd  bwot. 

Nymphaea  stellata. 
Kyah-uyo. 

Menispermace.e. 

Tinospora  nudiflora. 

Barclaya  longifolia. 

30  8 sjsy^oS 

(c^OCSfl£sccOo£: 

Sin-dong  ma-uway. 

Kyah-khoung-loung. 

* The  Hunterian  transliteration  of  vernacular  names  in  this  List  is  abandoned,  and  the  usual  mode  of 
spelling  has  been  followed,  in  accordance  with  Dr.  Brandis’  Memo,  on  the  English  spelling  of  Burmese  names  in 
this  Report,  which  was  forwarded  to  me  with  Government  letter  No.  908,  dated  18th  August,  1874. 
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Crucifers. 

Abutilon  Indicum. 

Lepidium  sativum. 

ODOSQg[(S 

Tbd  md  cbyop. 

Moug-ujiu. 

Brassica  juncea. 

Ilibiscus  Surrattensis. 
oo£og<5col£ 

0$ 

Wet  md  cbin  po;mg. 

Sa-mong-nee. 

Baphanus  sativus. 

Ilibiscus  Abelmoscbus. 

ocxxjcfl 

<cJCOD 

Baloo-wab. 

Mong-lab. 

Capparide.e. 

Hibiscus  tetrapbyllus. 
9^200 O^S 

Crataeva  bygropbila. 

Ong  kd  to. 

cqocoaS 

Ilibiscus  Bosa  Sinensis. 

Yay-kba-tet. 

colcSqSs 

Capparis  borrida. 

Kko»ng  ydn. 

soo^oooqjoS 

Hibiscus  esculentus. 

Nab-manee-tban-Iyet. 

Boydsia  obtusifolia. 

Yong  md  dee. 

woo8 

C@|[ 

Yong  padee. 

Nga  pbyoo. 

P ORTULACACEJE. 

Hibiscus  Sabdariffa. 
g£col£| 

Portulaca  oleracea. 

Cb/n  pottng  nee. 

c§@6 

Myay-pyit. 

Urena  lobata. 

Dipterocarpeje. 

oocSco^) 

Kdt  say  nai. 

Ancistrocladus  Griffitbii. 

Gossypium  herbaceum. 

Pan-ben. 

ols 

Wab. 

Malvaceae. 

Sida  generally. 

Gossypium  Barbadonse. 

oqcScqs^ 

Kat  Say-nai. 

Noo-wab. 
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STERCXJLIACEiE. 

OxALIDEiE. 

Helicteres  Isora. 

Oxalis  sensitiva. 

cg[co$Ggjs 

8sgo1o5 

Thoo-gnai-chay. 

De-wouk. 

Buettneria  pilosa. 

Oxalis  corniculata. 

oooScocp^oS 

oposl 

Tat-taya-nway. 

Ma-nah-daw. 

Tiliace.e. 

Impatiens  Balsamina. 

Grewia  liirsuta. 

o^s^SiisJsocooS 

0o5cocc|5 

Pan  shit  or  Dan  da  let. 

Kyek-ta-yaw. 

Eutace.®. 

Grewia  liirsuta. 

Toddalia  aculeata. 

CODSsfl 

QgQ 

Say-hkah. 

Kyan-zah. 

Grewia  retusifolia; 

Clausena  heptaphylla. 

of^So0G|o5 

(g£GOO$o8^> 

Tkong-nhit-tkayet. 

Pyin  daw  them. 

Grewia  abutilifolia. 

Glycosmis  pentaphylla. 

30(5o^1_oQ(5s 

GCQOG^poS 

Sin-ma-no-pyin. 

Taw-shouk. 

Triumfetta  generally. 

Citrus  Medica. 

oocScos^ 

c5]D*aSoog1s 

Kat-say-nai. 

Shoak  ta  kwah. 

Corchorus  capsularis. 

Olacineje. 

sQ  OGC00 

Ximenia  Americana. 

Cho-pee-law. 

o(Scoo5a8 

Pm  lai-see. 

Corchorus  acutangulus. 

8gCOO 

o£coo5oqc|£ 

Pee-law. 

rin-lai-koo-yin. 

Corchorus  olitorius. 

Olax  scandens. 

oo 

<5 

8 

GO 

cooocSobc^  COCV^ 

Pee  la  ka. 

Towng  lai  loo  or  Lai  loo. 
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Cardiopteris  lobata. 

o§coT 

Gem  g«w. 

Vitis  auriculata. 
Ym  no;rag  pemg  nway. 

CeLASTRINEJE. 
Celastrus  paniculatus. 

§<5s<?©l<5sM<?cp£ 

Mym  khowng  n a young. 

Vitis  Linnaei. 
C]£sGp£s%0$ 
Yin  no»ng  nway. 

Yitis  latifolia. 

Rhamne  m. 

Zizyphus  oenoplia,  the  climbing  variety. 
GOODO^oS 
Tau-zee-nway. 

^£c©1a5^o5G0Ott5 

Ch/n  dcmk  nway  zowk. 
Yitis  rhodoclada. 

Woon-oo-nway. 

Zizyphus  oenoplia,  the  erect  shrubby  variety. 

sqsgooooSocS 

1L 

Soo-touk-ben. 

Gg0|[^.oS 

Myae-zoo-nway. 

Colubrina  Asiatica. 

^is° 5 

Kuay-nway. 

Leea  niacropliylla. 

Qoooc?5(c§s 

Kyah-bet-kyee. 

gooo5(c§ 

Kyah-phet-kyee. 

Colubrina  Asiatica. 

OgjoS^oS 

Kuek'nway. 

Leea  aequata. 

^dlsGODoS 

Na  gd  rncwk. 

Gouania  leptoetachya. 
Tr/  yaw-nyo-nway. 

Leea  crispa. 
QO(3o£o8^ 
Kaphet  theing. 

Ampeeideje. 
Yitis  vinifera. 
OC}]6 
Sa-pyit. 

Sapindaceje. 

Cardiospormum  Ilalicacabum. 
QCOQ 
Md  Id  mai. 

CoNNARACEJE. 

Yitis  lanceolaria. 

@:^oS 

Kyee-nee-nway. 

Kyeo-cheo-mvay. 

Cnestis  platantha. 
GOTO  QoS  GCOD  aS 
Taw-kyet-louk. 

QoSgoooS^ 

Kyot-mouk-  neo. 
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Connarus  monocarpus. 

ooqoSoocoryS 

K a dot  kd  tet. 
93(SoOOOo5 
At  kd  tet. 
cooScB 
Td  u a. 

Leguminosje. 
Crotalaria  juncea. 

Prm  podk  sdn. 

£[a5  ^6 

P<zik  pwm  (paik  ksan)  S.  K. 
Crotalaria  sericea. 

cooo^aSso^ 

Taw  pads  sdu  ££][[  Cb?«. 

Crotalaria  tetragona. 

@1^6; 

Clm  Yom. 

Indigofera  tinctoria. 

Q^oSh^|5q 

Mai  nai  or  slum  mai. 
Indigofera  trita. 

hcq<S 

Mai  kop. 

Indigofera  galegoides. 

ccod6s^<5!o£ 

Taw  mai  yam  ben. 
Indigofera  Brunoniana. 

COOO(5&8f!s 

Toang  mai  s ein. 
Indigofera  pulchella. 

coooo^6s 

Taw  mai  yain. 


Millettia  extensa. 
QQCoS 
Pd  md  gnai. 

Sesbania  paludosa. 
£DQ0la$ 

Nyab  po«k. 

£qo£ 

Ny«n  ben. 

Araebis  bypogaea. 

Myay  pai. 

Desmodium  triquetrum. 
(^oSd^sopSo 
Mot  so  lam  md. 

Desmodium  pulcbellum. 
cooo8ooy£ 
Toemg  td  mm. 

Desmodium  lasiocarpum. 
@SO^o£ 

Kio  pdn  ben. 

©IP'S 

K/o  ben. 

Cicer  arietinum. 

cqcO0?6 

K u Id  pai. 

Pisum  sativum. 

62 

Pai. 

Abrus  preeatorius. 

Bwai-jin  or  cbm  pyin. 
C§[lCoS 
Yuay  gnai. 
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Clitoria  ternatea. 

Dolichos  Lablab. 

Boo  Kyee. 

Pai  nozzng  n i or  oung  mai  phyoo. 

6 

Pai. 

Psophocarpus  tetragonolobus. 

^?(23os 

Mucuna  prurita. 
GgSGCOS 
Quay  lay. 

Pai  zoon  kya. 

6 (^6 116  GOO  <5  GpS 

Pai  myit  or  Pai  sozzng  yu. 

Butea  superba. 

cdlcyS^oS 

Pozzk  nway. 

Cyamopsis  psoralioides, 

dog? 

Pai  pa  zoon. 

Spatholobus  Roxburghii 

coloS^oS 

Pozzk  nway. 

Cajanus  Indicus. 

o8q 

Tai  si  g nong. 

6gi<£@[ 

Canavalia  gladiata. 

Pai  nozzng  n». 
OQQCO 
Pai  k a lay. 

Pai  yz'n  ckong. 

Plemingia  lineata. 
GOq]°o^> 
Ivyay  nee. 

Phaseolus  grandis. 
cgscoogoS^oS 

Kway  1 a bwot  nway. 

GgGCOGOg^oS 
Kway  la  bway  nway. 

Flemingia  semialata. 
COjo^DS^ 

Thd  kya  nai. 

Flemingia  strobilifera. 
OOdQ[[ 

Phaseolus  mungos. 

oc^ocyS 

Pai  n ouk. 

Fhd  lan  phyoo. 

Flemingia  cordifolia. 
OOD^H 

Dolichos  cultratus  ? 

£>©*)so 

Tai  d a mu. 

Phd  l«n  phyoo. 

Dalbergia  stipulacea. 
GsloSoOGCDDcS 

Dolichos  pilosus. 
C0006 
Tazz  pai. 

Dazzle  t«  lozzng. 
GSlcy5©GCDo£  £oS 

Dozzk  dd  lozzng  nway. 
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Dalbergia  spinosa. 

Caesalpinia  digyna. 

GpS 

<g$coo£cb 

Yay  ohm  yd. 

Soon  let  tkai. 

Derris  scandens. 

Mezoneuron  cucullatum. 

Sg&xSs^oS 

gQo£(§o£ 

Mee  kyowng  nway. 

Kyoemg  chet. 

Derris  sinuata. 

Pterolobium  macropterum. 

G§oo£q£o£s 

ooc8S 

Myowk  gong  ny in. 

Kd  lorn. 

Sophora  tomentosa. 

coqjo£q]o£^oS 

Kyo;mg  gyet  nway. 

OO&GOODQOOqjfoSs 

Thm  bo  md  jee. 

Cassia  occidentalis. 

oocSsGOoSoooqgSs 

GO  2030 

Thm  bo  md  jee. 

Kd  law. 

Caesalpinia  pulcherrima. 

Cassia  alata. 

cslcSsqcS 

oo£cooo6o>)c8 

Do;mg  sop. 

Thm  baw  mai  zd  lee. 

Caesalpinia  sepiaria. 

og>>o8(c^s 
Mai  zd  lee  kyee. 

Soo  kydm  po. 

Cassia  Thora. 

s?."32§ 

Soo  kym  bo. 

Ddn  kway  pwm. 

Caesalpinia  sappan. 

sKi 

Ddn  kwai. 

Blj>$£oa5 

Tcmg  nyet. 

Bauhinia  acuminata. 

00^03  cS 

Qoooccpooosj^L 

T a ne  nyet. 

Md  hd  hlay  kd  phyoo. 

Caesalpinia  bonducella. 

Bauhinia  tomentosa. 

ooc8  5 

OOOOGC900OS0I 

Kd  lein. 

Md  h a hlay  kd  wd. 

Caesalpinia  nuga. 

Bauhinia  monandra. 

GqjGOOOaS 

<g  oS  QCoS 

Soo  Kowk. 

Swai  tau. 
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Baubinia  ornata. 

ItlUZOPHOREiE. 

cqpoScopsfU 
Myowk  blay  K «. 

Entacla  scandens. 

Ceriops  Roxburgbiana. 

cngiS 

K d py«  mg. 

COMBRETACE^E. 

Kong  nym  nway. 

qgcSs 
Gong  nym. 

Combretum  apetalum. 

(c^oSoooS^aS 

Kyet  tet  nway. 

Mimosa  pudica. 

cBoo^? 

Tee  kd  yong. 

Combretum  decandrum. 
COQOSQQ^oS 
Tbd  mi  kd  nway. 

Acacia  pennata. 

©qsqS 

Combretum  extensum. 
qqo6oq 

Soo  jit. 
Acacia  rugata. 

oocS^gcS 

Mowng  md  kd. 

o^oS 

Md  nd  nway. 

Kin  mwon  chm. 

cqsqoS^oS 

Soo  pwot  nway. 

Combretum  ovale. 

QoScooS^oS 

Kyet  tet  nway. 

Acacia  pennata  var. 

sos^oSoccos^oS 

Soo  pwot  kd  lay  nway. 

Combretum  trifoliolatum. 
C303o5o£ 

Soi(k  pm. 

Acacia  laevis. 

§8„^oS 

Yo  pemg  nway. 

Calycopteris  Roxburgbii. 
Kywot  nay  nway. 

PiOSACEJG. 

Rosa  centifolia. 
llni'n  see. 

Quisqualis  Indica. 

©looS^cSs 

D d wai  brnme. 

Melastomacete. 

Rosa  damascena. 

©s8 

Mai  see. 

Memocylon  oleaefolium  ? 

COOO(5q(5oaS 

Towng  zm  bpet. 
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Melastoma  Malabathricum. 
0(75(§II9^C[o5 
Myet  pyai  or  Ohboke. 

qorSg 

Myet  pyai. 

Sonerila  secunda. 
COCSCCDOOCSQDCS  (^<5 
L/n  lay  ta  o«ng  pwm. 

CRASSULACEiE. 

Bryophyllum  pinnatum. 

gaSoqjocScdlaS 

Ywet  kya  pm  pouk. 

PaSSIFLOREyE. 

Passiflora  laurifolia. 

ssoooooi 
A thd  w d dee. 

Passiflora  foetida. 

oogosocS  ' 

Thd  kya  pm. 

Modecca  trilobata. 
00(5sl[ 

Kill  pong. 

CuCURUITACEa?. 
Hodgsonia  heteroclita. 

OoSoDQsTlcrS 
Wet  thd  ko«k. 

Trichosantbes  integrifolia. 

cooogls 

S d tb«  kwd. 

Trichosanthes  cucumerina. 

CXD^oSolt 
Thd  pwot  kh«. 

QaSoocsIs 
Kyet  ma  khaw. 


Trichosanthes  anguina. 
bcoStccg 
Pai  lm  mway. 

Luffa  acutangula. 

co^oS 

Thd  pwot. 

Luffa  eylindrica  (small  fruit). 

oo^oSohioo^oS 

Thd  pwot  khd  or  Thd  pwot. 
Luffa  id.  (long  large  fruit). 

oo  ^oSq^joucxd^oS^oS 

Tha  pwot  chaw  or  Thd  pwot  nway. 
Luffa  id.  (oval  fruit). 

oo<^o5^o$ 

Thd  pwot  nway. 
Momordica  Cochinchinensis. 

Sd  mong  nway. 
Momordica  dioica. 

o(gS 

Sd  pyft. 

Momordica  charantia. 

(o^aSaxSsoU 

Kyet  hm  khd. 

Momordica  muricata. 

C|£qo5 

Ym  khdt. 

Benincasa  cerifera. 
COqjOOOO^) 

Kyo?<k  pd  yong. 

Cucurbita  moschata. 

ca°t 

Shway  pd  yong. 
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Lagenaria  vulgaris. 

Cacte.e. 

Opuntia  Dillenii. 

Boo. 

5p2col<5scoa5ol 

oq"oo£go5 

Skd  so»ng  let  w d. 

Boo  sm  swai. 

OO  COO  GOO 
Kd  Id  zaw. 

Cucumis  melo  /S.  culta. 

Tkd  kkwd  kmway. 

Opuntia  cockinillifera. 

oocoocoo£scoa5ols 

Ka  Id  soang  let-wd. 

Cucumis  sativus. 

CQglsoSs 

Ficoide^e. 

Tkd  kkwd  thee. 

Mollugo  spergula. 

91§ols 

Citrullus  vulgaris. 

Jm  gd. 

C 

80 

CO 

Pkd  yai  thee. 

Umbellifer.e. 
Pimpinella  Heyneana. 

Muckia  Maderaspatana. 

cooo£o(^o5 

ODCOg  fS 

To»ng  sd  mye<t. 

S d tkd  kkwd. 

Carum  Roxburgkianum. 

Bryonia  laciniosa. 

Oo|oc\q 

90£0000(5sq^ 

Kdn  pd  loo. 

A ny d km  pong  nee. 

Peucedanum  Sowa. 

Zekneria  umkellata. 

o(§o5 

goS^D 

Sd  myeit. 

Kyet  ska. 

Opium  graveolens. 
ogoS 

Alsomitra  sarcopkylla. 

Sd  mwot. 

Kyee  ak. 

Araeiace.e. 

<7§S900d8s 
Kyee  ak-tkee. 

Ileptaplourum  venulosum. 

oocqscoaSols 

Bd  loo  lot  wd. 

Begoniaceje. 

c8cq;cuo£o'ls 

Begonia  generally. 

Boe  loo  let  wd. 

G^ooSfgSccflcS 

COD^OScftols 

Kyo«k  ckm  poang. 

Td  kyd  lai  wd. 
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Loranthace.e. 

Compostje. 

Lorantkus  generally. 

o^scdl  £s 

Kyee  powng. 

Elephantopus  scaber. 

ooo^soS 

Ka  too  pm. 
ocqso£ 

Yiscum  articulatum. 

ooSc^s 

Tki't  long. 

Ha  too  pm. 

Adenostemma  viscosum. 

2o£c8socS(c§ 

Rubiacejs. 
Ixora  generally. 

o^oogoS 

Pan  s a kwai. 

Sm  bee  sap  kyee. 

Cyatkoeline  lyrata. 
Q^O 

Ma  yd  gdn. 

Ixora  coccinea. 

o|so£jS 

Pan  s d yap. 

QC|_00<5 
Ma  yd  gdn  pm. 

Spilantbes  acmella. 

Psychotria  viridiflora. 

^ocoosocS 

Nee  pa  say  pm. 

OOcSsOOCDO 
Hm  kd  Id. 

Spilantbes  paniculata. 

s85o8so5 

Mussaenda  calycina. 
Gyee  yay. 

Eng  bee  sdp. 
Spbaerantbus  kirtus. 

Morinda  persicaefolia. 
^QQSOSSCCOS 
Nee  pa  say  kd  lay. 

oooq_so£ 

Kd  too  pm. 

o|lsocS 

Dd  nouug  pm. 

Gardenia  florida. 
Thong  sm  pan. 

Blumea  pterodonta. 
oocqs 
Kd  too. 

Ophiorrhiza  generally. 
Yd  md  say  kyee. 

Blumea  flava. 

QDcqsgcySp 

Ka  too  kuet  nd. 

Paederia  lanuginosa. 
Nwai  ope. 

Adenolepisfulva. 
coSco^Scol  cSsool  o|s» 
Maw  la  myam  downg  pan  w d pan. 
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I’luchea  Indira. 

Jasmines. 

Jasminum  sambac. 

Karoo  or  kayoo. 

oooShqcoii 
Sd  pai  or  Md  lee. 

Gnaphalium  multiceps. 

(§L<Ssq^j?oS 

Jasminum  grandiflorum. 

By aing  che  pm. 

^oSccos 

Myat  lay. 

Cartbamus  tinctorius. 

°9L 

Jasminum  scandens. 

Soo. 

CCQDOOoS 

Xantbium  strum  arium. 

Tau  b a pai. 

sjjsOCOOOa5o£ 

Cbo  sa  kowk  pm. 

. Apocyne^e. 

Tabernaemontana  recurva  ? 

Microrbyncbus  glaber. 

ccoooco6 

oocq'LsscoD°o«S 

Taw  s d ldp. 

Kd  too  k a lay  pm. 

Yinea  rosea. 

Campantjlaceie. 

OO&COOOQpSsoSs 

Cepbalostigma  panieulatum. 

Tbm  baw  Md  nyo  pan. 

£}Col  JOD 

Soo  Id  nd  phd. 

Calpicarpum  Koxburgbii, 

ococS 

Plumbagine^;. 

Sd  lop. 

Plumbago  rosea. 

Opbioxylon  serpentinum. 

Kdn  chop  nee. 

C^QG>>D 
BoDg  mai  zd. 

Plumbago  zeylanica. 

oof@6@|[ 

Willugbbeia  Martabanica. 

Kdn  chop  phyoo. 

aD&coqjDoS^oS 

Tb/t  kyowk  nway. 

MYRSINEiE. 

Ardisia  Wallicbii. 

Iclinocarpus  frutescons. 

goSos^cSocS 

cooooooS 

Kyet  m d o«k  pm. 

Taw  sd  pai. 

Embelia  robusta. 

Aganosma  acuminatum. 

sScScgo^aS 

(^c8coooS6[ 

Aip  mway  nway. 

Kyet  mowk  pbo. 
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Anodendron  paniculaturu. 

og£^a5 

Twm  nek. 

Asclepiade.e.* 
Calotropis  gigantea. 

Argyreia  barbigera  ? 
Ope  mhon  nway. 

o(5so^ooo 

Mm  ko  kd. 

Md  yo  pm. 

Ceropegia  Arnottiana? 

Ipomoea  vitifolia. 
(o^>  OO  <5  S 0 GOD!  ^oS 

Kyd  km  kd  lac  nway. 

goocvjs 

TJ  to  long. 
Hoya  viridiflora. 

Ipomoea  pes  caprse. 

o£cooSaog§% 

Pm  lai  kd  zwn. 

GgSCOODoSocS 
Gway  took  pm. 

Gentiane^e. 

Ipomoea  petaloidea  F 

gy<5s 

TJ  mm. 

Exacum  stylosum. 

oo8§§ 

Pa  tcmg  gno. 

Ipomoea,  sp. 
GCOO(SOO^(^ 
Towng  kd  z«n  kyee. 

Canscora  Sckultesii. 
%SOC^(S 

CllO  80  lop. 

Calonyction  Roxburgkii. 
Nway  ko  zun  a pliyoo. 

Canscora  diffusa. 

coqpa5of>s 

Kyoifk  pan. 

Batatas  edulis. 
O0<^|s 
Ka  zun. 

CoNVOLVULACEiE.* 
Argyreia  capitata. 

§oS? 

Nway  Nee. 

Quamoclit  pinnatum. 
go8GCO§| 

My  at  lac  nee. 

Argyreia  populifolia. 

sS^O^cS  5 

0 no  kop  Nway. 
Argyreia  sp.  1087,  purpl.  fl. 

gcod<5 

Towng  kd  zim. 

Solane.e, 

Solanum  melongena. 
Kd  yam. 

30(5  OGjS 

Sm  kd  yam. 
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Solatium  Trongum. 

Sesameje. 

00  £ Q GpS  q 
Sra  kd  ydm. 

Solatium  ferox. 

Sesamum  Indicum. 

^>5s 

Hndm. 

OC)£oo§ 

Acanthaceae. 

Sm  kd  de. 

Solatium  pubescens. 
SOO^SOQOO 

Tbunbergia  laurifolia, 

joS% 

Nway  cbo. 

ICayan  gd  zau. 

Hygropbila  salicifolia. 
coo£oo£sols 

Capsicum  minimum. 
C$£ 

Lai  pm  kbd. 

N d yop. 

Acanthus  ilicifolius. 

Capsicum  annuum. 

oops 
K bd  yd. 

Nd  yop. 

Lycopersicum  esculentum. 

Barleria  ciliata  (white  var.) 
c8£ocgi 
L«/p  sd  yway. 

Kd  yam  myay  pong. 
Pbysalis  Peruviana. 

qso£ 

Strobilantbes  auriculata 
Samg  ndu  pwm. 

Pong  pm. 

Datura  alba. 
Oc£j£sO£QO 
Pd  daing  kbot  td. 

Strobilantbes  rufescens. 

c§oo£§s 

Myoak  jo. 

£j£^§S 

Samg  ndn. 

Nicotiana  Tabacum. 
COOS 
Sac. 

cooso£ 

Sae  pm. 

Strobilantbes  phyllostachya. 
CG|_o(c§ 

Yac  md  kyee. 

Yd  md  zee. 

Orobanchaceje. 
Aeginetia  Indica. 
cd]o£o86o£ 
Po»k  scmg  pm. 

Strobilantbes  tlaccidil'olius. 

ol^oqpSs 

Md»  kyee. 

oD^qigS; 

Mdu  gyee. 
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Gendarussa  vulgaris. 

ool^oS 

Bd  w a nek. 

Clerodendron  squamatum. 
B«  j i nee. 

Justicia  decussata. 

$c8o^s 

Nat  pan. 

Clerodendron  inerme. 

o£odoSgQooSo^s 

Pm  lai  kyoak  pan. 

Graptopbyllum  pictum. 
^o£o£ 

Nway  pm. 

OiCO^ 

Hymenopyramis  brachiata. 

gScODCOttS^oS 

Cbm  tbae  lek  nway. 

Zd  ldp  nee. 

Verbenaceje. 
Vitex  trifolia. 

Sympborema  unguiculata. 
oo^.q$ 

Ka  nway. 

Kyotmg  pan. 
Premna  amplectens. 

Sympborema  involucratum. 

^oSooS 

Nway  sdt. 

oo£°°vp°°o& 
Yin  pyd  pm. 

^ 0S0S 

Nway  sdp. 

Premna  integrifolia. 

good£q5(o§ 

Toang  than  kyee. 

OOQOO 
Tb«  rud  kd. 

Clerodendron  Siphonantbus. 

cqoooc^ 

Nd  yam  pd  tu. 

Congea  tomentosa. 

00000*1  o5 

o 

Tbd  md  kd  nway. 

Clerodendron  serratum. 

cBgos  ob(o§. 

Be  bya  or  Bai  Kyo. 

OQ^£Ol£s 
Kana  moang. 

Clerodendron  nutans. 

cq'Sooj 

Nd  yam  pa  d u. 

oocooo 
Kd  yau. 

Clerodendron  viscosum. 
Bm  \i  pbyoo. 

JjABIATiE. 

Ocymum  generally. 

o£8§s 

Pm  semg. 
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Anisomeles  pallida. 

Aerva  scandens. 

GCOOG>£8f  S 
Tau  pin  seing. 

Mo  kyee  pwin. 

Elseholtzia  blanda. 
CGpcScOg 
Yong  bwae. 

Amarantus  spinosus. 

oo<5^sa$o(S 

Hin  nu  nai  pin. 

<^soo^ 

NyCTAGINE/E. 

Yongpa  bo. 

Gompbostemma  strobilinum. 

Mirabilis  Jalappa. 

°£(i 

Mye  zu. 

S ain  nan  pho. 

POLYGON  ACE.®. 

Gompbostemma  oblongum. 

QSqSoS 

Kbain  min  pm. 

Polygonum  plebej  um . 

coQoS 

Na  yo  pin. 

Gompbostemma  parviflorum. 

Aristolochiace.e. 

£j><5|qpSo£ 

Kbain  non  pya  pin. 

Anstoloclna  ludica. 
Cc^SGOOS 
Na  pbong  sac. 

Salsolaceje. 

Laurine.e. 

Basella  alba. 

qSicfyS 

Jin  bine. 

Cassytba  filiformis. 

C^|aSo?! 
Sbway  nway  pan. 

Amarantace^;. 

Euphoruiace.®. 

Gompbrena  globosa. 

»2§°§s 
Md  nbyo  pan. 

Sauropus  macrocarpus. 

^sooo&SJs 

Yo  ma  bin  yo. 

Celosia  cristata  (purple  var.) 

oqjaScolaS 

Kyet  mowk. 

Glocbidion  mulliloculare. 
COOcSssqcS 
Td  min  sop. 

Celosia  cristata  (yellow  var.) 

^oSc«oo5ols 

Kyet  mowk  wa. 

Securinoga  obovata. 
C<^§£GpS 
Yae  cbin  yd. 
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Breynia  rhamnoides. 

Laportea  crenulata. 

q£G<5sGpS 
Gong  nyi'n  yw. 

OOr5Gps(c§S 
Pbet  yd  kyee. 

Briedelia  macrophylla. 

cooo(5cooo5^oS 

Boirng  boirng  nway. 

Bdhmeria  nivea. 
Gwdm. 

Briedelia  stipularis. 
30(SoJ(g£s 
Sm  m a no  pym. 

Maoutia  Puya. 
SGcS^Og^OrS 
Sat  sbd  yaet. 

Mallotus  repandus. 
Nd  lym  bo. 

Girardinia  heteropbylla. 
oooS^os 

Bek  sba. 

cc^£cf[ 

Nd  laing  bo. 

oo5cp°0(c§s 

Pbet  yd  kyee. 

Homonoya  riparia. 
Mo  md  kbd. 

Cannabis  sativa. 

09(5$ 

Bm. 

cqcojc§ 

Yao  td  kyee. 

Ficus  lanceolata. 
CG|CX)O^S 
Yae  tbd  pbdn. 

Jatropba  manihot. 

occodS^cQooS 

Pd  lo  p i ndn  myoak. 

Cudranus  pubescens. 

csl£s@o£ooo5 

Dowug  kyet  tek. 

Baliospermum  montanum. 
Ilndp  cbo. 

PirERACE^:.* 
Cbavica  Betle. 

Nat  cbo. 

OgSs 

Kwdm. 

Kwfim  y«et. 

U RTICACEiE. 

Fleurya  interrupta. 
oqjo^ooSops 
Kyet  pbet  yd. 

Cbavica  Roxburgbii. 

. 8o5g£; 

Peak  cbm. 
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Chavica  ribesioides. 

Calamus  fasciculatus. 

COOOOg6s 
Tau  kwf/m. 

o^sfls 

Kyomg  kha. 

COOOOg5s 

Trtu  Kwflm, 

Calamus  Guruba. 

0^|S©ls 

Piper  nigrum. 
0§Q 

Kyamg  kha. 
Calamus  Guruba. 

Sd  y o mai. 

0^8^ 

Piper  white  maculate  273. 

Ky eiug  nee. 

03$ 

Calamus  latifolius. 

Tkd  jo. 

GjQOOO 
Y«  ma  td. 

Gnetaceje. 

Gnetum  scandens. 

q)c6SoS 

Gyoot  nway. 

G]QCQo8S 
Yd  md  td  kyeing. 

Palimue. 

Pandane^e. 
Pandanus  foetidus. 

Phoenix  acaulis. 

ao8col£to£ 

00(6308 11 0 000  00  (0308 

Tkd  kyet  or  T au  th ci  kyet. 

Thm  poang  pm. 

Oo£cOOOo£ 

Aroide^e.* 

Thm  bo  pm. 

Cryptocoryne  spiralis  ? 

Wallichia  oblongifolia. 

oSscol 

cQo  0800060060  CD 
Kyowk  tek  lm  lae. 

Mm  pau. 

Amorphophallus,  generally. 

Nipa  fruticans. 

6?. 

Phydn. 

O Ql) 

Da  nee. 

Colocasia  antiquorum. 

Zalacca  Wallichiana. 
G|6oo8s 
Ym  kdm. 

QCr>Gp8|s 
Md  ha  yd  pern. 

Colocasia  ououllata. 

G|6oo^to6 
Ym  kdn  pm. 

oSoq 
S<t  toug. 
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Colocasia  odora  ? 
8§S«000$Gp 
Pein  mo  liau  yd. 

Colocasia  esculenta  ? 
8|  8 
Peing. 

Scindapsus  officinalis. 


No  yd  kyee. 


Potkos  scandens. 

o^5 

Kyemg. 

Lasia  aculeata. 

Zd  yap. 

Acorus  Calamus. 
CoSlGCO 
Lm  hao. 

Pistia  stratiotes. 

G(j>S 

Hmau  (Mkouk)  S.  K. 

ScITAMINEjE.* 
Globba  Careyana 

Pa  taing  guo. 
Zingiber  officinale. 


Jin  zein  (Khyen  seing)  S.  K. 
Zingiber  sp.  (red). 

Pway  myet  si-. 

COS^]o58 

Hway  myet  si. 


Zingiber  squarrosum  ? 
ccooaScoo 
Took  td. 

Amomum  corynostachyum. 


Gong  min. 


Amomum  sp.  caps.  earn,  cocein. 


Kyet  ckdn. 


Elettaria  Cardamomum. 

ooo  col  cil  col 
Pbd  Id. 

Elettaria  sp.  1035  Hb.  Brand. 
oodcoIsjcco 

Pd  tai  gau  kd  lae. 
Hitchenia  sp. 

olcol 
Md  Id. 

Curcuma  longa. 


Nd  nwin. 


Curcuma  Roscceana. 

Mkdn  thin. 

Monolophus  elegans. 
og5sooc£[s 

Kwflm  kd  to. 
Kaempferia  parviflora. 
Kd  mong  nee. 
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Kaempf'oria  Galanga. 
OQ<qS 
Ka  mong. 

Musace^e.* 
Musa  rubra. 

ccoogaScfyo 

Taw  bnek  pyau. 

Kaempferia  Candida. 
Pan  u pbyoo. 

Musa  glauca. 

^coga5c(gD 

Nat  bnek  pyau. 

Kaempferia  rotunda. 

c§ocoooo$ 
Myae  pa  do«k. 

Musa  sp.  with  seeds. 

ccoogoScqp  d8  cSdjjj. 

Ta«<  bnek  pyau  saip  cbo. 

Costus  speciosus. 

ocoqooocSgos 

Pa  ldn  tcrnng  wa<?. 

Musa  sapientum. 

<q^>(5 

Yd  kbaing. 

Alpinia  Allughas, 
Gong  mm. 

Musa  id.  var.  with  long  fruits. 

cqcSco 

Yae  tb i lan. 

Alpinia  nutans. 

ocdl  (c§ 

P a gau  kyee. 

Musa  id.  var. 

cqo8c\5ii<q£j>£ 

Yae  tbi  lan  yd  khaing. 

Marantaceje.* 
Maranta  dickotoma. 

00(5o(5 

Bromeliace^e. 
Ananassa  sativa. 

3>o^>oS 

Nd  ndt. 

Thin  pin. 
0(5 

jo$><S 

Nd  nap. 

Pin  pwd. 

Pbrvnium  macrostacbyum. 

olo^(5 

W a tbaing. 

IltlDE/E. 

Pardantbus  Cbinensis. 
ooSoo 
Tbit  sd. 

Canna  Indica. 
qgcoqcco 
Bod  da  tba  rd  nd. 

Orchide.e.* 
Dendrobium  anceps. 

ooSoo£o|o£ 
Tbit  kdp  pan  pin. 
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Sunipia. 

Allium  porrum. 

ooc^cSo^ 

cooo^cBog^ 

Td  zin  pan. 

Tazz  kyet  than. 

Geodorum  appendiculatum. 

Allium  cepa. 

oo£cy51o51no|§ 

Sm  kd  ld  kan  dee. 

Kyet  them  nee. 

Goodyera  procera. 

ccoocqSiq^oS 

T au  1 in  nae  pm. 


Scilla  Indica. 

Pd  t aing  kyet  than. 


Amaryllide^. 
Eurycles  Amboinensis. 

coocSsnc^ycSs 

Ld  mm  nae  mm. 

Crinum  generally. 
GO^(Ss 
Pa  tamg. 

Liliaceje.* 
Asparagus  acerosus. 

^]6yooa5 

Shin  md  tek. 

ooggoS 

Ka  nyz<t. 

Stemona  tuberosa. 
a88sQ003a5 
S*  ms'  to«k. 

Stemona  Griffitkiana. 

sBBsccooaS 

S/  m£  to»k. 
Allium  sativum. 

@o5og|§|[ 

Kyet  than  pkyoo. 


Peliosanthes  Teta. 

o 

OOOS0 

Ka  mong  pyan. 
Smilas  prolifera  ? 

8^oocoT 

Sem  ta  pau. 

Semg  nd  phau. 

Aloe. 

<^o6 

Moke. 

Dioscoreaceae.* 
Dioscorea  glabra. 

cgooS^oS 

Myoak  nway. 

ocooS 

Kd  tek. 

Dioscorea  pentaphylla. 
Pwd  sa  o. 

Pho  sd  o. 
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Dioscorea  crispata. 

CoMMELYNACEiE. 

cc^jooSQos 

Commelyna  communis. 

Myo«k  kya. 

ooSogjcS 

soogoS 

Wek  kyap. 

K d b u nway. 

Flagellaria  Indica. 

Dioscorea  tomentosa. 
COg]SOc5 

G^0(tSc7^5 

Myoak  kycing. 

Kyway  pm. 

Taccace^e. 

Dioscorea  daemonum. 

Tacca  integrifolia. 

CC1@° 

Kyway. 

Yae  kyd. 

GogjS^aSGogjo*? 

Cyperace.e. 

Kyway  nway  or  Kyway  pin 

Cyperus  moestus. 

ooSf? 

Dioscorea  fasciculata. 

Wek  chan. 

cocogsg 

Td  tway  u. 

Cyperus  compressus. 

ooScol^oS 

Dioscorea  globosa. 

Wek  Id  myet. 

c^ooSgn 

Myo«k  phyoo. 

Fimbristylis  and  other  Cyperacem. 
ooScol 

Dioscorea  atnopurpurea. 

Wek  Id. 

C^]0o6^ 

Myoak  nee. 

Gramineje* 
Oryza  sativa. 

Dioscorea  spinosa  ? 

ools 

cogoS^ 

Sd  pd. 

Tkd  doot  nee. 

Zea  Mays. 

Dioscorea  sp. 

cgo&gn 

8^c§oo6Gsfl£s 

Pyoaug  phyoo. 

Peiu  rnyoak  khoang. 

GC^J0<S 

Myoang. 

PoNTEDERACE/E. 

Monochoria  vaginalis. 

Coix  Lacryma. 

cooSogsIctS 

oocS^oSs 

Lai  pd  doak. 

Kd  Icing  tilt1. 
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Coix  Koenigii  ? ? 

Saccharum  spontaneum. 

o^<S 

Kya/p. 

ooaSooa5(c^ 

Thet  kai  kyee. 

Polytoca  heteroclita. 

(c^oScp 
Myet  yd. 

Saccharum  prooerum  ? 

ccflcSols 

Phoang  gd. 

Eleusine  Indica. 

006^(9  06 

Sm  gno  myet. 

Saccharum  officinarum. 
Kyan. 

Panicum  acariferum. 

coo<5s6££so£ 

T d mm  zamg  pm. 

Imperata  cylindrica. 
CQo6ooo5jx>(5s 
Thet  kai  nyin. 

C0Q(5s£j£so£ 

T d mm  sam  pm. 

Andropogon  Sorghum. 

c(go£ 

Pyoang. 

coo^c Sz 

Td  m a zamg. 

c(go£so^ 
Pyowng  kydn. 

Hymenachne  myurus. 

cooo^joS 

Bo  myet. 

Andropogon  esculentum  ? 

oolscocS 
Sd  pd  lm. 

Hordeum  hexastichum. 

Andropogon  muricatum. 

QQGp 
Md  yau. 

Pdn  ym. 

Triticum  vulgare. 

(^ools 

Gyong  sd  pd. 

Andropogon  aciculatum. 

cs<^a5 

Nong  myet. 

Arundo  (solid  stems). 

°9]IL 

Ayoo. 

Andropogon  sp.  (brownish  grey). 

@o58sg1s 

Myet  mee  p wd. 

Arundo  sp.  (hollow  stems). 

oqjiLpsocSs 
Kyoo  nd  pm. 

Ifcchaemum  sp.  1201. 

0(9060! 

Pyowng  sd. 

[ xxiv  J 


Hottboollia  sp.  ? 1195. 

Platycermm  generally. 

0a5(c§<5 

cetT^jo^So: q5 

Myet  kyc/ng. 

Z au  j i op  top. 

Pollinia  micrantha. 

Polypodium  quercifolium. 

0(90  <5  0! 

CSOScjgdl 

Pyoung  s a. 

Sae  mway  pa. 

(teak-grass). 

Stenocblaena  scandens. 

Anthistyria  sp.  1193. 

co8coo5coSqs> 

coaS 0002(908 

Tbit  tek  h'n  nae. 

Tek  kd  myet. 

Lichenes  and  Musci. 

IIydropterides. 

Cortical  lichens  and  small  mosses  : 

Marsilea  erosa. 

§L 

CO  § CO  2 ISCC^S 
Tk/t  pway  or  d pway. 

Mho  n a to. 

Salvinia  eucullata. 

Fungi. 

cyS 

Polyporus  generall}7. 
0 O 

Hmau  (Monk)  S.  Iv. 

Tong  mho. 

Equisetaceje. 

Equisetum  debile. 

Agaricus  generally. 

QcSoocB 

a 

Myet  sek. 

Hmo. 

Lycopodiace.e. 

Esidia. 

Lycopodium  cernuum. 

oaoS?a<’5§ 

cQocBo| 

Kyuet  nd  yuet  mho. 

Kyowk  pan 

Selaginella  generally. 

Alg^e. 

Sweet  water  algae. 

Yae  hnyee  pan. 

Yae  hnyee. 

Felices. 

Lygodium  scandens. 

Sea  weeds. 

c(<xjoo5o£ 

Gyo  tlid/k  nway. 

Kyoak  pwm. 
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LORD  MAYO’S  TREE  (MAYODENDRON),  A NEW  GENUS  FROM 

MARTABAN. 

Mayodendron , nov.  gen. 

Calyx  spathaceous,  slit  to  about  its  middle,  cireumsciss-deciduous.  Corolla  tubular- 
funnel-shaped,  the  tube  short,  the  lobes  of  the  limb  very  short,  almost  equal.  Fertile  stamens 
4,  almost  equally  long,  up  to  their  middle  adnate  to  the  corolla  ; the  fifth  minute,  rudimen- 
tary ; anther-cells  almost  parallel.  Disk  annular.  Ovary  2-celled,  with  2 series  of  ovules  at 
each  side  of  the  placentas  ; stigma  2-lobed.  Capsule  podlike,  linear-cylindrical  and  slender, 
the  valves  thin  coriaceous,  smooth,  longitudinally  nerved,  the  septum  narrow,  contrary  to  the 
valves,  with  a prominent  broad  ledge  along  its  middle  on  both  sides.  Seeds  in  2 rows  along 
the  borders  of  the  septum,  small,  elongate-winged,  the  wings  very  thin  and  pellucid. 

A leaf-shedding  tree  with  ternately  decompound  leaves.  Flowers  conspicuous,  crimson 
orange,  in  short  racemes  at  the  ends  of  the  branchlets  or  arising  from  short  shoots  above  the 
scar  of  the  fallen  leaves  and  appearing  lateral. 

1.  M.  igneum  (Spathodea  ignea,  Kurz  in  Journ.  As.  Soc.  Beng.  LX.  77). 

A middle-sized  tree,  30-40  ft.  high  with  a clear  stem  of  10  to  18  feet  by  4-6  ft.  girth, 
the  very  young  shoots  minutely  puberulous  ; bark  about  \ inch  thick,  grey,  longitudinally 
wrinkled  ; cut  pale-coloured  ; wood  white,  soft ; leaves  ample,  resembling  those  of  Acrocarpus, 
ternately  decompound,  the  lower  pinnae  bipinnate,  the  upper  ones  gradually  simply-pinnate, 
the  rachis  and  petiole  glabrous ; leaflets  from  obliquely  oblong-lanceolate  to  falcate  ovate- 
lanceolate,  3-4  in.  long,  on  very  short  petiolules,  bluntish,  acuminate,  entire,  chartaceous, 
glabrous  and  glossy  ; flowers  showy,  orange-crimson,  on  i-f  in.  long  puberulous  pedicels, 
forming  a short  cluster-  or  corymb-like  puberulous  raceme  at  the  end  of  the  branches  or 
arising  from  the  young  shoots  above  the  scars  of  the  fallen  leaves ; calyx  spathaceous,  about  6-7 
lines  long,  shortly  puberulous,  green  or  purplish  green  ; corolla  glabrous,  puberulous  within, 
the  tube  2 in.  long  or  somewhat  longer,  the  lobes  only  £-3  inch,  long,  rounded ; pods 
thin  and  slender,  cylindrical,  about  1|  ft.  long,  glabrous,  with  thin  coriaceous  valves;  seeds, 
including  their  thin  elongate  pellucid  wings,  narrow  linear,  about  ^ inch.  long. 

Hub.  Not  unfrequent  in  the  evergreen  tropical  forests,  especially  along  choungs  of  the 
Martaban  hills,  E.  of  Tonghoo,  up  to  2000  ft.  elevation,  chiefly  on  metamorphio  rocks,  (first 
found  by  Dr.  Brandis,  occurs  also  in  the  Kakhyen  hills,  E.  of  Bhaino  (Dr.  J.  Anderson). 
H.  March,  Apr.  ; Fr.  Apr.  May. 

Dedicated  to  the  memory  of  Lord  Mayo,  late  Governor-General  of  India,  under  whose 
reign  the  first  impulse  was  given  to  spreading  Botanical  knowledge  amongst  our  foresters. 

Explanation  of  figures. 

Tab.  I.  Fig.  1.  A flowering  and  fruiting  branch,  natural  size. 

Fig.  2.  Corolla  laid  open,  somewhat  magnified. 

Fig.  3.  Calyx  cut  open,  shewing  the  pistil,  somewhat  magnified. 

Fig.  4.  A portion  of  the  septum,  bearing  the  series  of  seeds,  natural  size. 

Fig.  5.  Seeds,  somewhat  magnified. 

Tab.  II.  A branch  with  young  leaves,  and  a pinna  of  adult  leaflets,  all  natural  size. 
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APPENDIX  E. 


EXTRACTS  FROM  MR.  KURZ’S  JOURNAL  OF  HIS  TOURS  IN 

B.  BURMA. 

I have  not  thought  it  advisable  to  enlarge  this  Journal  by  introducing  scientifically  and 
in  specie  botanically  interesting  matters.  It  is  drawn  up  chiefly  for  the  purpose  of  describ- 
ing the  route  I pursued  and  of  mentioning  the  flora  I met  with.  Having  specialized,  or 
rather  generalized,  the  various  varieties  of  forests,  etc.,  in  the  first  part  of  this  report,  I have 
now  been  able  to  simplifiy  matters  considerably  by  using  the  terms  adopted  in  that  report  for 
such  vegetative  combinations,  only  occasionally  mentioning  the  trees  themselves  in  cases 
where  I thought  it  necessary  or  useful  to  do  so.  All  matters  not  directly  connected  with  the 
progress  of  my  work,  such  as  remarks  on  the  habits  of  people,  their  trade,  etc.  are  omitted  ; 
by  doing  which  the  Journal  has  become  a very  dry  narrative  ; but  I felt  it  my  duty  to  stick 
to  my  subject  and  to  introduce  as  little  superfluous  matter  as  possible. 

I have  arranged  both  the  tours  of  1867-68  and  1870-71  into  one  continuous  narrative, 
so  as  to  bring  the  various  topics  under  the  same  head.  Those  routes,  which  I made  in 
company  with  the  Inspector-General  and  Conservator  of  Forests,  are  already  given  in  the 
Journal  of  these  gentlemen.  (See  the  Appendix  to  Capt.  W.  T.  Seaton’s  Progress  Report  of 
the  Forest  Department,  B.  Burma  for  1867-68).  I have  therefore  omitted  them  from  this 
narrative,  and  as  it  is  chiefly  drawn  up  for  the  use  of  forest  officers  in  Burma,  I have  used  the 
Burmese  names  of  trees,  etc.,  as  far  as  they  appeared  to  me  reliable. 

The  maps*  used  by  me  are  the  following  : 

1.  Capt.  F.  Fitzroy’s  British  Burmah,  Pegu  Division.  1862.  (Scale  4 miles  = 1 inch). 

2.  District  Akyab,  1853-61.  Surveyor  General’s  Olfice,  (Scale:  4 miles  = 1 inch). 

3.  Lt.  A.  H.  Bagges,  Map  of  Tenasserim  and  the  adjacent  provinces  of  Siam.  (Scale  8 
miles  = 1 inch). 

4.  D.  Brandis,  Sketch  map  of  the  teak  localities  in  the  Tenasserim  and  Martaban 
Provinces.  Rangoon  1861.  (Scale  : 8 miles  = 1 inch). 

5.  Eastern  Bengal,  Burma  and  parts  of  China  and  Siam.  Surveyor  General’s  Office. 
1870.  (Scale  32  miles  = 1 inch). 

6.  District  Chittagong.  1835-66.  Surveyor  General’s  Office.  (Scale  : 4 miles=l  inch). 

7.  Stanford’s  Map  of  India.  Lond.  1870.  (Scale  : 68.9  miles  = 1 inch)  and  the  same, 
portable  map  (scale  : 100  miles  = 1 inch). 


I left  the  Botanic  gardens,  Calcutta,  on  the  1st  Dec.  1870,  and  embarked  for 
Rangoon  the  following  day  on  board  the  Steamer  “ Asia.”  Arrived  at  Akyab  on  the  4th 
December,  and  made  a short  excursion  on  the  environs  of  that  station.  The  sandstone  ranges 
opposite  Akyab  are  covered  by  upper  mixed  forests  with  plenty  of  pyenkadu,  Xylia  dolabrifor- 
mis,  but  no  teak.  The  formation  on  which  they  grow  is  soft  permeable  sandstone  (the  same 
as  that  of  the  Andamans  and  the  Pegu  Yornah).  The  little  berry-bearing  bamboo  (Meloeanna 
baccifcra)  is  plentiful  in  some  localities.  Evergreen  tropical  forests  occur  on  favourably 
exposed  slopes,  and  more  especially  on  Boronga  Island,  where  numerous  wood-oil  trees  aro 
seen.  The  lands  around  the  station  itself  consist  chiefly  of  rice  cultivation  alternating  with 
wastelands  and  shrubberies  in  more  sandy  localities.  Along  the  western  shores,  mangrove- 
swamps  of  small  extent  border  the  sea,  in  which  Brownlowia  lanceolatn  and  a few  Salaolacm 
were  observed. 

Wednesday,  7th  Dec.  1870.  Landed  at  Rangoon.  The  first  days  were  spent,  as  might 
be  expected,  in  making  the  necessary  preparations  and  arrangements  for  my  tour  up-country. 
The  only  difficulty  I experienced  was  the  engagement  of  men  and  elephants,  for  which 
purpose  I had  to  prolong  my  stay  much  against  my  expectatiou. 

* Col.  Yule’s  Map  of  Burmali  proper  is  out  of  prin\  and  I did  not,  therefore,  succeed  in  procuring  it.  It 
would  have  been  of  great  service  to  me  for  studying  the  details  of  the  country  and  deducing  the  climatological 
connection  with  the  Prome  and  Tonghoo  districts. 
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The  environs  of  Rangoon  belong  partially  to  the  tidal,  partially  to  the  Irrawaddi  zone 
and  the  vegetation  is  therefore  in  accordance  with  them.  The  surrounding  spurs  and  hil- 
locks aro,  or  have  been,  covered  by  low  forests  on  the  exposed  ridges,  while  relics  of  moist 
forest  may  be  still  be  observed  in  protected  valleys  and  ravines.  A small  but  beautiful  lake 
spreads  out  behind  the  Dagon  pagoda,  and  the  lands  around  it  will  no  doubt  in  time  become 
one  of  the  most  beautiful  parks  that  British  Burma  can  boast  of.  In  fact  a piece  of  land  more 
favourable  for  a Botanic  garden  could  not  be  imagined,  having  laterite,  fresh-water  and  saline 
alluvium  at  command,  and  it  is,  in  this  respect,  second  to  none  except  Singapore  and  perhaps 
to  Moulmein,  which  I have  not  visited.  The  lake  is  remarkably  poor  in  water  plants,  which 
aro  only  seen  in  a few  places  and  more  especially  in  the  adjacent  tanks.  As  a conse- 
quence of  this,  the  waters  are  muddy.  There  are  also  many  thorny  shrubs  and  climbers 
(especially  Zizyphus  oenoplia  and  C aesalpinia)  which  make  it  disagreeable  to  walk  under 
the  trees. 

On  the  alluvium  along  the  tidal  choungs  and  river  grow  tidal  jungles  in  profusion,  exten- 
ding into  the  lower  quarters  of  the  town. 

16 th  Dec.  1870.  Having  no  hope  for  the  next  5 or  6 days  of  getting  my  camp  together, 
I undertook  an  excursion  to  Elephant-point,  at  the  mouth  of  the  Rangoon  River.  I went  down 
the  Rangoon  River  in  a boat  and  arrived  in  the  evening  at  my  destination.  The  borders  of 
the  river  are  all  occupied  by  tidal  forests  while  the  higher  grounds  behind  them  are  generally 
cultivated. 

The  following  three  days,  I explored  the  forests  all  round.  The  sea-shore  was  formerly 
bordered  by  mangrove  swamps,  but  the  trees  have  now  been  cut  away  to  a distance  of  2 miles 
westwards,  where  fair  but  almost  impenetrable  mangrove  forests  commence.  These  partake, 
however,  more  of  the  character  of  tidal  forests  in  which  the  Kambala  ( Sonneratia  apetala) 
abounds.  This  tree,  when  growing  in  the  sea  as  is  the  case  here,  sends  out  most  curious 
straight  horizontal  roots  of  immense  length  (I  measured  some  of  70  feet  in  length)  which  look 
not  unlike  strained  cables.  Conical  erect  stumps  (jmung  shoots)  1 to  3 feet  in  height  grow 
out  from  them  at  intervals  sending  numerous  roots  into  the  mud.  I never  observed  this 
elsewhere  in  the  drier  and  true  tidal  forests. 


Cable-like  roots  of  Sonneratia  apetala. 


The  above  sketch  will  give  some  idea  of  this  curious  growth.  The  tree  is  hore  a 
prevailing  type.  Of  others  only  piu  (Rhixophorn  conjugata)  and  Avicennia  tomentosa  grow 
here.  Bu-tayat  (Aegiceras  corniculatn)  and  Aegia/itis  form  the  chief  undergrowth. 

Eastward  of  the  settlement  appears  a sort  of  beach  jungle,  gradually  passing  into  tidal 
forests.  Here  grow  mvnga  (Cynomctra  hijuga).  Myouk  ganyin  (Derris  sinuata),  kathit 
(Erythrina  Indicn ) Thimban  ( Paritium  tiliaceum),  P/uchea  Indica,  etc.,  etc. 

18 th  Dec.  1870.  Started  at  6 r.  m.  for  Rangoon,  whore  I arrived  in  the  night  at 
1 a.  m.  I succeeded  during  the  following  days  in  securing  2 elephants,  and  a fow  Burmans 
to  follow  mo. 

2 Mh  Dec  1870.  I started  with  carts  for  Sang-ye-wa,  to  await  there  the  arrival  of 
the  elephants  I had  engaged.  The  road  leads  chiefly  through  low  forests  growing  here  on 
lateritic  substrata,  but  they  have  been  much  denuded,  and  are  in  many  cases  reduced  to 
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mere  shrubbery.  A fiue  patch  of  open  evergreen  forest  is  passed  a few  miles  before  San-ye- 
wa,  but  it  is  being  destroyed  in  a very  reckless  manner  and  will  soon  be  transformed  into 
fields. 

26th.  Dccb.  1870.  The  elephants  having  arrived  the  previous  night,  I started  early 
this  morning  on  my  tour,  but  to  my  great  disappointment  the  whole  of  my  luggage  fell 
down,  owing  to  the  bad  manner  in  which  it  had  been  packed  on  the  animal,  and  having 
only  Burman  mahouts  to  deal  with,  was  obliged  myself  to  teach  them  how  to  pack  an 
elephant.  This  took  up  all  my  time,  but  it  proved  useful  hereafter  during  my  whole  tour. 

The  forests  are  the  same  as  those  of  yesterday.  I encamped  at  Tou-kyan. 

2'7th  Decb.  1870.  The  march  to-day  was  over  a large  tract  of  ricefields  on  the  alluvial 
grounds  of  the  Pazwun-doung  valley.  Approaching  the  opposite  borders  of  the  alluvium, 
jungles  reappeared  and  after  crossing  a belt  of  diluvial  strata  on  which  long-grassed 
jungle  pastures  predominated,  I came  upon  low  forests  with  plenty  of  Andropogonous 
grasses,  alternating  with  lower  mixed  forests  of  low  and  bad  growth.  I encamped  at  Kya 
Eng,  and  spent  the  next  two  days  in  exploring  the  surrounding  forests  with  a view  of  study- 
ing the  relations  between  the  low  and  lower  mixed  forests  and  their  substrata.  The  latter 
consisted  chiefly  of  binga  ( Nauclea  { Stephegyne ) rotundifolia)  ; yamein  ( Aporosa  villosa), 
thim-byun  ( Dillenia  pentagynd)  Ka-boung  ( Strychnos  mix  vomica ),  pyen  kadu  ( Xylia  dolabri- 
f'ormis)  let-kop  ( Holarrhena  pubescens)  thit-po  ( Dalbergia  purpurea);  pangali  ( Tcrminalia 
chebula),  mani  ( Gardenia  erythroclada) , na-be  ( Odina  wodier ),  nagyi  ( Pterospermum  semisagit- 
tatum)  thit-sein  ( Terminaliu  belerica),  pyen  ma  ( Lagerstroemia  flos  reginae)  Kun-pyeu-ma 
(L.  macrocarpa),  nyoung-pyu  ( Ficus  Rumphii),  Cinnamomum  obtusifolium  locally,  Tbit  yin 
( Croton  oblong  (folium,),  Kim-ba-lin  (Antidesma  Buniaa)  thi  pyu  ( Ernblica  officinalis),  ban-bwe 
( Careya  arborea),  yin-dike  ( Dalbergia  cultrata),  my-a  ya  {Greicia  microcos),  ta-bwot-gyi  ( Miliusa 
tomentosa ) and  others.  The  forests  enclose  on  drier  grounds  patches  of  low  foi’ests,  in  which 
a few  young  Eng  trees  were  also  observed.  Of  climbers  there  are  baup  no-e.  ( Butea  supcrba 
and  B.  par vi flora),  no-e-sat  ( Symphorema  involucratum)  Kwe-no-e  (S.  unguiculatum),  tamaka- 
no-e  ( Corujca  tomentosa),  one  or  two  Cornbreta,  dama  gne  ( Millettia  cxtensa),  and  such  like. 
A white  powdered  erect  Calamus  (Kieiug-Ka)  is  often  seen  along  with  Ardisia  Wallichii, 
Zizyphus,  Limonia  alternfolia,  Flemingin,  etc. 

The  little  Kya-Eng  is  properly  a jungle  swamp  densely  overgrown  with  Ilymcnachne 
myurus,  interwoven  with  Ilygrorhizn  aristata,  Panicum  crus  galli,  Anosporum  ccpha/otes,  Jussi- 
aea  repens,  Ceratophyllum , Myriophyllum,  Polygonum  etc.  The  trees  that  surround  it  partake 
of  the  character  of  a swamp-forest ; they  are  thit-pyu  ( Xantkophyllum  glaucum)  and  a peculiar 
mango-tree  {Man  gif  era  longipes). 

66th  Decb.  1870.  Started  for  Pounggyi.  Passed  through  lower  mixed  forests  and  also 
came  upon  the  large  Kya-Eng,  where  I had  encamped  in  1867.  At  that  time  it  was  over- 
grown with  waterplants  and  the  water  was  clear,  but  now  it  is  a rendezvous  for  buffaloes  from 
the  newly  settled  Karen  villages,  and  has  no  vegetation  but  mougli  ( Pistia , Salvinia,  Azollu). 
The  forests  around  are  moister  and,  therefore,  of  a somewhat  better  growth.  Here  also  ye 
me  ne  ( Gmelina  arborea),  lynggyow  {Dillenia  parviflora),  tabye  {Eugenia  Janibolana),  salung 
{Licuala  peltata),  tan  tat  {Albizzia  lucida),  yuug  ( Anogeissus  acuminatus),  myonk  guo 
{Duabanga  grandiflora)  min-bo  {Caryota  urens  and  Wallichia  oblong i, folia)  and  Kaua  so 
{Baccaurea  sapida)  indicated  the  neighbourhood  of  evergreen  forests.  Of  bamboos  I observed 
the  tinwa  and  waya.  On  crossing  the  outer  southern  spur  of  the  low  range,  I fell  in  with 
the  first  true  Eug-forest,  growing  on  cavernous  laterite,  from  whence  we  descended  into  the 
alluvium  of  the  Pazwun  doung  river.  Marching  through  lower  mixed  forests,  I arrived  at 
41  p.  m.  atPhounggi,  where  I encamped. 

31s£  Decb.  1871.  The  alluvium  here  is  overgrown  with  wild  sugarcane,  forming 
with  ban-bwe  {Careya  arborea ),  pyenma,  theiug  the  {Nauclea  parvifolia)  and  some  other 
trees  a sort  of  savannah-forest.  After  crossing  parched  ricefields  and  passing  a large 
Eng  densely  covered  with  water  plants,  I again  entered  some  lower  mixed  forests  which 
changed  in  sheltered  valleys  into  Evergreen  forests  characterized  by  a bamboo  called  wa-no-e. 
Halfway  to  Kyau  zu,  to  the  right  of  the  path  I reached  a small  jungle  lake  where  I observed 
a curious  Riccia,  (most  probably  new)  which  forms  dense  masses  nearly  a quarter  of  a foot  in 
thickness.  In  travelling  through  Burma,  the  rice  fields  form  serious  obstacles.  All  paths 
are  lost  or  rather  become  so  interwoven  that  nothing  remains  for  the  traveller  to  do  but  to 
keep  a straight  course  towards  the  place  he  wishes  to  reach.  In  crossing  the  Pazwun  doung 
choung  at  Khyau  zu,  my  pony  fell  over  a log,  and  I received  several  contusions  which  made 
it  impossible  for  me  to  march  on  foot.  I managed,  however,  to  reach  Wachouug,  where  1 en- 
camped on  the  same  spot  as  in  1867. 

Year  1871. 

ls£  Jan.  1871.  Halted  and  being  an  invalid,  I examined  my  Algae.  In  doing  so,  I 
made  a discovery  which  may  be  of  some  use  to  microscopists  in  the  field.  The  deep  blue 
sky  in  the  dry  season  is  a great  drawba'ck  to  microscopic  work  in  India.  Accidentally  my 
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white  washing  basin  was  placed  in  such  a position  in  the  sun  that  the  beams  were  reflected 
upon  tho  mirror  of  the  microscope,  and  ever  since  I have  by  this  contrivance  obtained  a most 
beautiful  “ white  cloud”  light  for  my  work. 

2 nil  Jan.  1871.  Wont  up  the  Mapo  ohoung,  where  I fell  in  with  a few  teak  trees  in 
tho  lower  mixed  forests  with  an  unusually  large  quantity  of  Kimbalin  ( Antuleama  Buniaa)  as 
undergrowth.  Returned  towards  evening  to  camp. 

3rd  Jan.  1871.  Moved  on  to  Wanet.  Forests  did  not  differ  from  those  of  the  previ- 
ous days.  Just  opposite  to  the  villages  is  a fine  patch  of  a small  bamboo  very  similar  to  the 
Arracan  berry-bearing  bamboo,  but  the  villagers  informed  me  that  it  only  produces  a very 
small  fruit.  They  call  it  tabeeudein,  but  it  is  different  from  the  homonymous  one  in 
Teuasserim. 

4 th  Jan.  1871.  Had  to  stay  in  camp,  as  I experienced  great  difficulty  in  getting  pro- 
visions and  guides  for  crossing  over  the  Yomali  hills.  Visited  the  forests  bordering  the 
Wanet  ohoung  as  far  up  as  the  Thit-kouk  cliouug  where  teak  is  tolerably  plentiful,  and  return- 
ed to  camp  via  Potta.  These  forests  are  all  upper  mixed  forests,  with  an  admixture  of  ever- 
greens along  the  choungs  themselves  ; those  on  the  alluvial  lauds  of  the  Pay  wuu-doung  are 
lower  mixed  forests. 

5th  Jan.  1871.  I failed  to  obtain  a guide,  and  had  to  start  without  one.  The  path  led 
along  the  Wanet  and  Thit-Kouk  choungs.  Here  tha-byu  ( Dillenia  Indica ) is  not  uucommon 
along  one  of  the  feeders.  The  forests  on  the  ridges  are  all  upper-mixed  forests  of  the  same 
character  as  those  observed  yesterday,  but  with  well  grown  teak  and  Kyattaun-wa  in  it. 
The  latter  had  flowered  two  years  ago,  and  whole  tracts  of  land  appeared  like  meadows  of  seed- 
lings. Along  the  shady  slopes  of  the  ridges  the  moister  upper  mixed  forests  now  made  their 
appearance,  occasionally  assuming  the  character  of  evergreen  forests,  being  accompanied  by 
such  trees  as  Turpinia  pomifo.ra,  Itandia  longispina , Canarium  Benghalense,  etc.  Mayzali  ( Cassia 
Siamea)  is  a tree  60  to  70  ft.  high  which  is  especially  plentiful  along  the  Thit-Kouk. 
Encamped  at  a small  feeder  of  the  last  named  ohoung,  about  a mile  from  the  usual  camping 
place  called  after  a large  banyan  tree  “ Nyoung  ouk  sakkhan.” 

5th  Jan.  1871.  Forests  as  yesterday.  The  rocks  that  compose  these  hills  were  up  to 
date  quite  hidden,  but  in  crossing  the  Thit-Ivouk  choung,  I discovered  a spot  where  soft 
sandstone  rocks  are  well  exposed  dipping  to  S.  W.  about  35°.  The  decoinpositiou  of  this 
rock  has  in  this  place  everywhere  greatly  advanced.  Passing-  the  water  shed  between  the 
Thit-Kouk  and  Mui  oung  choung  plenty  of  fossiliferous  (oosters)  rocks  were  met  with  on  the 
Mui  oung  side.  Teak  along  with  Kyattouu-wa  grows  plentifully  here  along  the  Thit 
Ivouk  slopes,  but  none  were  seen  on  the  other  side  where  tiuwa  prevails.  Here  I lost  the 
path  altogether  having-  by  mistake  followed  up  a track  of  wild  elephants,  until  I came  back 
to  the  Thit  Kouk,  where  I found  that  my  elephants  had  preceded  me  over  the  ridges. 
Arrived  at  the  Kalwa  choung  1 entered  extensive  tracts  of  touug-yas  and  having  no  guide 
had  no  little  difficulty  in  tracing  the  Karen  village  to  which  the  toungyas  belonged. 

It  was  only  about  sunset  that  I heard  the  curious  crackling  noise  caused  by  the  dis- 
turbance of  the  Karen  community  in  their  large  bamboo  Tay,  who  all  tried  to  get  a 
glimpse  at  the  elephants.  This  village,  Mye  oung,  is  the  largest  Karen  Tay  I ever  saw  in 
the  Yomali  being  fully  200  feet  long  supported  by  bamboos  30  feet  in  length  and  occupied 
by  upwards  of  80  full  grown  men  corresponding  to  nearly  as  many  families.  Here  wo 
encamped  as  well  as  we  could  ; for  the  ground  was  so  broken,  that  there  was  no  spot  suffi- 
ciently large  and  level  on  which  to  pitch  the  tents. 

7th  January,  1871.  This  morning-  a Karen  offered  me  his  services  which  I gladly  accept- 
ed, and  he  proved  afterwards  the  most  reliable  and  active  of  my  whole  troop.  Our  route  was 
over  sandstone  ridges  covered  by  upper  mixed  forests  with  teak,  Kyattoun-wa  and  timva, 
forming  part  of  the  Magayi  forests  of  the  foresters.  Descending  along  one  of  the  feeders  of 
of  the  Kenbati  choung  we  entered  diluvial  clay  formations  characterised  by  low  forests  with 
long  meagre  Ardropogouous  grasses  extending  almost  to  the  village  Kenbati  itself  where  we 
stayed.  Our  elephants  only  came  in  at  8 p.  m. 

8 th  January,  1871.  Halted. 

3th  January,  1871.  The  way  lay  over  clayey  alluvium  covered  by  lowor  mixed  forests 
until  I entered  the  higher  grounds  where  low  forests  with  Eng,  teak,  Engyin,  ( Pcntacine 
tSiamensis),  Enjin  ( Aporosu  rnucrophylta),  ttymplocos,  mani  ( Gardenia  erythroclada),  eto , 
grow,  curiously  associated,  on  yellowish  stiff  plastic  clay,  most  probably  resting  on  laterite. 
The  same  sort  of  low  forest  with  a sprinkling  of  teak  continued  all  tho  way  after  reaching 
the  Prome  road,  while  to  tho  west  of  it  true  lowor  mixed  forests  appeared  which  are, 
however,  much  cut  up  for  cultivation.  15y  some  misunderstanding  my  camp  followed  the 
road  and  went  to  Allay  yua,  while  I was  waiting  for  their  arrival  at  Oakkau.  After  having 
sent  out  some  parties  in  search  of  them,  they  arrived  tho  next  morning  at  4 a.  m. 

10 th  January,  1871.  This  morning  two  of  my  Turmans  absconded,  and  1 had  to  halt 
the  camp  to  try  to  get  others  which  1 succeeded  in  doing  after  some  trouble  during  the 
courso  of  the  day. 
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11  /7i  January , 1871.  Followed  the  cart-road  to  Bin-dau-eng. 
Although  the  alluvium  round  Oakkan  is  for  a great  part  under 
cultivation,  the  forests  which  formerly  existed  could  easily  be 
made  out  from  the  trees  left  standing  along  the  borders  of  the 
rice  fields.  These  partook  decidedly  of  the  character  of  a lower 
mixed  forest  up  to  about  a mile  west  of  Oakkan  when  long  wild 
sugarcane  made  its  appearance  along  the  borders  of  the  fields 
while  baup  ( Dntea  frondosa),  yindyke  ( Daibergia  cultrata ) and 
others  appeared  in  their  stead,  thus  indicating  former  savannah 
forests.  As  the  fields  ended  I entered  the  real  typical  savan- 
nah forests  almost  entirely  consisting  of  the  small-leaved  variety 
of  theiu-de  (Stephegyne  parv  folia)  and  continuing  so  almost  to 
the  banks  of  the  Lhein  river,  where  bamboo  jungles  of  yakatwa 
( Bambusa  spinosa),  then  in  full  flower,  locally  interrupted  them. 
The  larger  choungs  in  these  savannahs  are  bordered  usually 
by  a peculiar  vegetation,  its  constituents  being  derived  chiefly 
from  the  swamp-forests,  such  as  Rymenocardia  Wallichii,  Gar- 
denia hygrophila , Derris,  Combretum  trifolio  latum,  etc . After 
following  the  bank  of  the  Lhein  river  upwards  through  savan- 
nahs nearly  12  feet  high,  I crossed  this  stream  opposite  Bin- 
dau-hsit,  and  continued  my  march  through  savannah  forests, 
now  chiefly  composed  of  yindyke  ( Daibergia  cultrata ) and  thit- 
po  [Daibergia  purpurea)  while  baup  { Butea  frondosa)  appeared 
in  less  number  along  with  bam  bwe  ( Carey  a arborca),  Kye  ni 
( Barringtonia  acutangula)  and  a few  others.  Arrived  at  the 
Bin-dau  Eng  we  encamped  in  the  swamp-forest  which  borders 
this  lake  opposite  the  village  of  the  same  name.  Car  ex  Walli- 
chiana  here  forms  very  inviting  patches  for  pasture,  but  is,  like 
its  congeners  in  Europe,  not  touched  by  cattle. 

12//i  January,  1871.  My  elephants  having  ran  away  during 
the  night,  I could  only  start  at  10  a.  m.  They  had  gone  off 
with  two  wild  elephants  and  were  found  with  them  in  a swamp 
about  three  miles  off.  The  savannah  forests  continued  for  a few 
miles  on  the  other  side  of  the  lake,  when  to  my  surprise  I 
entered  a cool  shady  typical  swamp-forest  of  large  extent,  full 
of  novelty  and  interest  to  me.  It  extends  to  a distance  of 
about  a mile  from  the  banks  of  the  Irrawaddi,  where  savannahs 
are  again  met  with.  Having  arrived  at  Suay  Paghan,  my 
botanical  section  from  the  Pazwun  doung  choung  to  the  Irra- 
waddi was  finished,  and  I now  turned  northwards  along  the 
Irrawaddi,  encamping  for  the  night  at  Khyoung  gyi,  a poor 
village  buried  in  the  high  grown  savannahs  that  enter  it  from 
all  sides. 

The  accompanying  section  is  a graphic  representation  of  the 
results  of  the  journey  as  above  mentioned. 

13 th  January,  1871.  The  elephants  could  not  be  found  in 
the  savannahs  until  11  a.  m.  and  therefore  only  a very  short 
march  to  Balue-yua  was  accomplished.  All  the  way  nothing 
but  savannahs  intersected  by  rice  fields  and  villages  were  met 
with. 

lL7t  January,  1871.  Halted  in  order  to  send  off  my  mails 
to  Henzadah.  The  jack  and  mango  trees  grow  here  splendidly, 
although,  like  all  other  trees,  they  are  rather  short-stemmed/  ’ 

1 5th  January,  1871.  Started  for  Nay-yua.  While  the  ele- 
phants followed  the  cart-road,  I turned  to  the  right,  crossing  the 
extensive  savannahs  and  savannah-forests,  and  it  was  *only 
after  having  lost  the  true  path  several  times  that  I arrived  at 
the  banks  of  a lake  called  Eng  sue.  Here  I found  a canoe,  in 
which  I managed  to  cross  over  with  my  followers  to  the  village 
of  the  same  name  ; but  this  occupied  nearly  two  hours,  for  the 
canoe  held  but  two  persons  at  each  trip.  The  trees  bordering 
the  lake  are  swamp  forest  trees,  amongst  Avhich  a species  of 
Aporosa  was  especially  conspicuous.  The  eng  itself  is  destitute 
of  waterplauts  and  its  waters  are  very  muddy,  but  the  scenery 
around  is  friendly  and  inviting.  From  here  we  had  to  go  west- 
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wards  and,  passing  a small  Karon  village  at  the  Ngye-tsi-lah  swamp,  we  again,  after 
a few  miles  march,  entered  the  rice  fields  where  we  joined  the  cart  road.  The  further 
march  was  uninteresting  in  the  extreme  : only  rice  fields  and  villages  were  met  with.  Towards 
the  evening  I observed  that  my  camp  had  put  up  in  the  savannahs  near  a half-rotten  shed, 
and  heard  to  my  astonishment  that  this  was  Nay  yua,  the  village  itself  having  been  swept 
away  by  the  Irrawaddi  some  years  ago.  In  fact  1 had  observed  all  the  way  that  the 
encroachment  of  the  Irrawaddi  was  on  this  side,  thus  shewing  a tendency  to  shifting 
eastward,  just  as  the  Ganges  does.  The  earth-slips  caused  by  the  encroachment  of  the  river 
are  easily  accounted  for  by  the  fact  that  the  whole  surface  clay  rests  on  fine  sand  and  becomes 
thus  quickly  undermined  by  the  force  of  the  stream.  Exposed  escarpments  of  the  Irrawaddi 
gave  me  the  following  section  at  Suay-pagan  : 


1 6th  January,  1871.  This  morning  I sent  my  camp  on  to  Tharawa,  while  I engaged 
boats  for  crossing  the  stream  ; but  these  boats  were  so  small,  that  our  crossing  to  Ouk  yua, 
about  two  miles  south  of  Henzadah,  was  not  effected  before  11a.  m.,  when  I found  to  my  dis- 
appointment that  I could  not  get  a bullock-cart  before  4 p.  M.,  because  the  bullocks  were  in 
the  fields.  After  taking  some  notes  on  the  vegetation  of  the  banks  of  the  Irrawaddi,  where  I 
found  amongst  others  a European  Ranunculus  and  Veronica,  I rode  on  to  Henzadah,  leaving 
a few  of  my  men  to  take  charge  of  my  luggage.  The  environs  shewed  savannahs  and  savan- 
nah forests  at  a distance,  but  the  road  lay  along  the  dams  through  a series  of  villages. 
After  dark  my  luggage  and  followers  arrived  and  we  put  up  in  the  zyat.  During  the 
following  days  I was  busy  packing  my  collections,  and  replenishing  my  provisions  for  a 
long  tour  over  the  Yoruali  and  with  such  other  matters  as  suggest  themselves  after  a long 
absence  from  a station.  Mr.  A.  Ilore,  Deputy  Post  Master  of  the  station,  was  good  enough 
to  take  upon  himself  to  put  my  plant-boxes  on  board  the  next  steamer,  and  so  I was  able  to 
start  after  a sojourn  of  only  two  days. 

1 8th  January,  1871.  Crossed  over  to  Tharawa  with  the  usual  delays  and  difficulties, 

and  joined  my  camp  there. 

19//i  January,  1871.  Camp  stayed,  as  several  of  my  men  as  ■well  as  my  interpreter 
were  laid  up  with  fever. 

20th  January,  1871.  Started  for  Tlmbie-gon  on  the  Lhein  river.  After  passing 
the  cultivated  lands  we  found  ourselves  again  in  savannah-forests  where  in  a few  places  the 
trees  grew  so  crowded  together  as  to  resemble  in  growth  more  those  of  a lower  mixed  forest. 
They  were  chiefly  o.uk-chin-za  ( Diospyros  ehretioides),  Kaboung  ( Colubrina  mix  vomica), 
binga  (Stephegyne  rotundifolia) , manioga  ( Carallia  integerrima ) loin  ( Tcrminalia  pyn/o/ia), 
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tliit  ( Albizzin  data),  pyenma  (Lagerstroemia  ftos  regime),  banbue  {Car  eg  a cub  ore  a),  thim™ 
byun  (Diltenia  pentagyna),  nyoung  pyu  (Ficus  Ritmphii),  thit-po  ( Datbergia  purpurea),  yin- 
dyke  [D.  cultrala),  the  2 last  named  forming  for  about  2 miles  almost  the  sole  tree-vegetation. 
To  the  left  of  the  road  are  numerous  little  “ engs”  and  swamps  or  dried  up  beds  of  choungs, 
along  the  borders  of  which  swamp-forests  spread  themselves  out.  We  encamped  towards 
evening  under  the  dense  shade  of  these  swamp-forests  at  the  Puja  eng.  Here  the  swamp- 
vegetation  is  greatly  developed,  but  for  the  greatest  part  impassable  without  boats.  Kye 
ni  ( Barringtonia  acutangula),  yung  [Anogeissus  acuminatus)  thayet  ( Mangifera  up.)  along  with 
thit-pyu  {Xanthophyllam  glaucuin)  were  the  principal  trees.  The  curious  ye-kadat  ( Crataeva 
hygrophila)  was  as  in  all  other  swamp-forests  also  here  observed. 

‘2\st  January,  1871.  The  scenery  to-day  remained  the  same,  but  owing  to  the  abun- 
dance of  choungs,  the  patches  of  swamp-forests  were  more  numerous  and  became  more  and 
more  conspicuous  and  interesting  as  we  moved  westward.  For  a distance  of  about  2 miles 
from  the  banks  of  the  Lheiu-river,  the  terrain  is  taken  up  by  bamboo  jungles  (Yakatwa)  which 
as  usual,  excludes  almost  all  other  tree  growth.  After  fording  the  Lliein  river  we  arrived 
at  Thabie-gou,  but  the  village  was  uninviting,  and  being  perfectly  bare  of  trees,  I preferred 
to  move  on  to  the  Kamon-gyi  Eng,  where  I encamped  in  a forest  of  a description  inter- 
mediate between  a swamp,  and  a lower-mixed  forest. 

22 nd  January,  1871.  Followed  the  cart  road  and  after  passing  the  Kanyeng-  tabie  Eng 
we  entered  again  savannah- forests.  Before  arriving  at  the  Byi  gyi  choung,  I met  with  another 
bamboo  jungle  of  Yakatwa  in  which  a species  of  Cyperus  (allied  to  C.  moestus)  was  conspicuous. 
I encamped  near  the  Kyouug  of  Pyi-doung-dweng  on  the  Thayet  choung.  Altough  cultiva- 
tion has  removed  the  forest  trees,  the  indications  of  lower  mixed  and  the  termination  of 
savannah-forests  were  here  as  distinct  as  at  Oakkan. 

23 rd  January,  1871.  Proceeded  along  the  cart  road  through  lower  mixed  forests  inter- 
mingled with  numerous  but  badly  grown  teak  trees  and  through  cultivated  lands.  Sha- 
trees  ( Acacia  catcdru)  were  not  uufrequently  met  with,  but  most  of  them  were  felled  and 
cut  up  into  logs  for  building  purposes.  At  Wetla  we  crossed  the  Prorne  road  and  encamped 
at  Pa-le-kweng,  a village  surrounded  by  cultivation  only. 

24 tli  January,  1871.  Encamped  at  Kwe-mha-kheing.  The  cart  road  winds  chiefly  along 
or  near  choungs  and  the  forests  were,  therefore,  to-day  nearly  all  lower  mixed  forests,  while 
only  a few  patches  of  low  forests  were  traversed  on  the  higher  grounds.  At  Nat-madi  we 
entered  undulating  laud  and  reached  the  Kadeng  choung  which  forces  its  way  over  soft 
permeable  sandstone  excavating  it  in  all  directions.  It  is,  however,  only  after  ascending  the 
lower  spurs  which  are  crossed  on  passing  from  Kyun  gon  and  San-pot  to  Kwe-mha-Kheiug 
that  upper  mixed  forests  of  a rather  dry  character  with  plenty  of  teak,  appear. 

2 5th  January,  1871.  Halted.  Here  I tried  to  engage  a third  elephant  and  to  get 
provisions  for  my  tour  over  the  hills.  In  the  bed  of  the  Biling  Kadeng,  just  below  the 
village,  large  rocks  of  laterite  lying  loosely  on  the  sandstone  layers  attracted  my  attention. 
I heard  to  my  surprise  from  the  villagers  that  laterite  “ grows,’  in  the  hills,  and  I therefore 
determined  to  pass  the  spot. 

I subjoin  here  a botanical  section  of  the  country  traversed  from  Heuzada  to  Kwe- 
mha-kheing,  including  the  Yoma  hills  as  far  as  Bhomaleuk.  The  section  is  not  an  instructive 
one  because  a great  part  of  the  journey  lay  along  choungs,  and  as  I did  not  cut  them  at  right 
angles  I did  not  pass  over  the  diluvial  lauds. 
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Year  18G8. 

G tli  January,  18G8.  To-day  it  was  resolved  that  I should 
separate  from  the  Inspector-Geuerars  camp  and  should  move 
towards  Myo  dweng  where  I was  again  to  join  the  party. 
Tliis  route  is  interesting  as  it  leads  along  the  laterite  belt  that 
separates  the  sandstone  hills  from  the  alluvium  and  cuts  it 
lengthwise,  thus  giving  a clean  longitudinal  section. 

7/A  January , 18G8.  Left  Kouug-long-deing  and  entered 
Eng  forests  on  laterite  grounds  soon  after  leaving  the  alluvial 
deposits  of  the  Kun-Biling-choung.  Towards  the  Kadeng 
ehoung  lower  mixed  forests  with  plenty  of  wapyu  gelay  in  it 
re-appeared  on  alluvium.  Encamped  opposite  to  Thaya  gon 
ou  the  hanks  of  the  Mokha  ehoung. 

8/A  January,  1868.  After  leaving  the  alluvial  lands  of  the 
Mokha  ehoung,  Eng  forests  with  myiu  wa  (Bambusa  strict  a), 
became  the  rule.  For  a short  distance  the  laterite  is  covered 
by  stiff  clay,  probably  inundated  during  the  rains,  and  here  a 
coarse  Anthistyria  (A.  gigantea ) with  Touk  Kyan  ( Termimlia 
crenata ) and  occasional  patches  of  Yin  dike  ( Dalbergia  cultrata) 
form  a uniform  low  forest.  The  latter  tree  grows  here  very 
low  surrounded  by  its  young  offspring,  which  the  Javanese 
would  call  a pohon  anakanak  (a  tree  with  its  children)  a sketch 
of  which  will  be  found  in  para.  2,  of  this  report.  The  whole 
tract  over  which  we  wandered  is  laterite  ground  filled  up  with 
alluvial  deposits  along  the  courses  of  the  choungs  ; and  it  is 
along  these  choungs  that  the  eng-forests  are  separated  by 
strips  of  lower  mixed  forests  of  the  usual  character.  I en- 
camped at  Thin-myot-gyi  situated  on  cultivated  lands  sur- 
rounded everywhere  by  Eng  and  low  forests. 

9/A  January,  1868.  Started  for  Myodweng.  The  char- 
acter of  the  country  the  same  as  yesterday.  Extensive  Eng 
and  low  forests  observed  on  the  laterite  grounds  which  to-day 
appear  on  the  higher  situated  lands  between  the  choungs, 
while  lower  mixed  forests  regularly  border  the  choungs  them- 
selves when  flowing  through  alluvium.  Fine  silicious  sand  often 
covers  the  laterite  and  adds  still  more  to  the  apparent  sterility 
of  the  tracts.  Arrived  at  Myodweng  we  put  up  in  the 
forester’s  bungalow. 

10/A  January,  1868.  Remained  at  Myodweng.  I explored 
to-day  the  Eng  forests  which  extend  from  Myodweng  to  near 
the  banks  of  the  Thayet  ehoung  at  Chouugwa.  They  are 
typical  Eng  forests. 

11/A  January,  1868.  Camp  stayed.  Explored  the  un- 
dulating low  hills  at  and  around  Doung  mien  pagoda.  The 
relation  of  the  Eng  and  lower  mixed  forests  is  the  same,  Eng- 
forests  covering-  all  the  undulating  hilly  country  to  the  east 
of  this  pagoda.  This  pagoda  is  overgrown  with  vegetation 
along  the  favourably  exposed  sides  and  the  following  is  a list 
of  the  plants  I noted  down  : Thyssanolaena  acarifera,  C rotalaria, 
Cheilanthcs  argentca,  Adiantum  lunulatinn,  Osbeckia  Chinensis, 
Soneri/a  tenera,  Blumea,  2 sp.,  Celosia  argo.ntea,  Schisachyrium 
brevifolium,  Eragrostis,  Selaginclla,  VandclUa  crus/ac^a,  Can- 
scora  di/f’usa,  Lindenbcrgia,  Ageratum,  Sida,  Gomphrena,  Vrr- 
nonia  cinerea , Ptcris  longijolia,  Campanula  camscens,  llungia 
pectinata,  etc. 

To-day  the  Inspector  General  and  party  arrived. 

The  annexed  suction  will  give  a graphic  picture  of  (ho 
country  traversed,  but  as  1 have  no  longer  at  my  disposal  the 
same  map  (Captain  Seaton’s  sketch  map)  on  which  1 marked 
the  forests,  the  section  can  only  bo  approximately  correct. 

Year  1871. 

26/A  January,  1871.  Waited  in  vain  till  10  A.  m.  for 
the  arrival  of  the  promised  elephant  and  started  for  Ynitho. 
Met  Captain  Plant,  the  Deputy  Commissioner  of  llenzadah, 
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and  party,  who  had  just  arrived,  at  the  other  end  of  the  village.  The  route  was  for 
several  miles  in  the  bed  of  the  Kadeng  choung.  Here  I passed  the  laterite  stratum  (from 
whence  the  big  rocks  at  Kway-wa-Kheing  came  from)  broken  through  by  the  choung.  The 
following  is  a section  of  this  remarkable  occurrence  of  laterite. 


S 'n&ftnx  So/7 . 


Section  of  Kadeng  Choung,  above  Kway-wa-  Kheing. 


This  is  the  first  instance  that  I met  with  true  diluvial  laterite  within  the  Yomah 
sandstone  hills.  It  is  probably  an  ancient  pebbly  river-bed.  The  upper  layers  consist  of  so 
decomposed  a mass,  that  it  is  not  easy  to  say  whether  it  is  really  decomposed  sandstone  or  sand 
consolidating  into  sandstone.  Any  how  it  is  stratified  and  the  ferruginous  matter  has 
penetrated  into  the  lower  stratum. 

All  the  ridges  were  covered  with  upper  mixed  forests,  while  the  alluvial  deposits  of  the 
choung  bore  a sort  of  savannah  forest  of  hilly-character,  with  coarse  wild  sugarcane  and  such 
riparian  trees  as  didu  ( Bombax  Main b trie  urn)  Ye-Kathit  ( Erythrina  lithosperma),  Bischoffia 
Javanica , ma-u  ( Sarcocephalus  conlatus),  ye  tapan  ( Ficus  glomerata  and  F.  Chittagonga)  and 

others. 

27 th  January , 1871.  Camp  halted  at  Yaitho.  I made  two  excursions,  one  to  the  ridges 
to  the  right  side  of  the  Yaitho  choung  with  upper-mixed  forest ; the  other  over  high  ridges 
on  the  opposite  banks  presenting  the  same  kind  of  forest,  in  which,  however,  the  bamboo  trees 
had  flowered  a few  years  ago  where  now,  on  this  account,  the  dead  bamboos  render  an 
advance  almost  impossible.  It  took  me  fully  3 hours  to  cut  a way  of  only  2 miles  and  of 
this  distance  half  the  way  lay  through  deserted  tounggyas. 

The  following  is  the  list  of  trees,  etc.,  I met  with  in  the  upper  mixed  forests  on  the 
ridges  to  the  right,  summed  up  just  as  they  came  into  sight : Lepisanthes  montana,  a single 
treelet  in  a damp  gorge,  Kaboung  (Strychnos  nux  vomica ),  pyenlcadu  (Xylia  dolabriformis), 
Kyattoun  wa  [Bambusa  Brandisiana),  Barlcria  polytricha,  Kyuu  na  liu  ( Premna  tomentosa ) 
toung  madama  ( Dalbcrgia  glauca ),  a small  Phrynium,  Uraria  refracta , Smi/ax  prolifer  a, 
Leucas  sp.,  Strobilanthes  scabra,  Aerocephalus  capitatus,  Blumea  lacera  ? a large  Flemingia, 
Desmodium  triquetrum  with  smooth  pods,  Glerodendron  serratum,  Kimba-lin  ( Antidesma 
Bunias)  Desmodium  rcciirvntum  ?,  Lygodium  scandens,  Limonia  alternifolia,  baup  noe  (Buted 
superba  and  Spatholobus  Roxburghii),  damagne  (Millettia  extensa),  Crotularia  sp.,  with  simple 
leaves,  Uelicteres  plebeja,  tamakha  noe  ( Congea  tomentosa),  Centotheca  lappacea,  Lepidagathis 
hyalina,  Kway  noe  ( Symphorema  ungniculatum  and  Calycopteris  Roxburghii),  tbit  poh  (Dul- 
bergia  purpurea),  teak,  ( Crotdlaria  filiformis,  nabe  ( Odina  wodier)  be  bya  ( Cratoxylon  nerii- 
folium),  a puberulous  Hitchenia,  called  mala,  Grcicia  abutilifolia  f,  paethau  (Heterophragma 
adenophyllum),  Cyclea  peltata,  ouk  chin  za  (Diospyros  ehretioides) , nagyi  ( Ptcrospcrmum 
semisagittatum),  mayzeli  (Cassia  Sumatrana),  Rungia  pectinata,  binga  (Stephegyne  rotundi- 
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folia),  Blumca  flam,  an  Oplimenus  with  purple  stigmas,  Crotalaria  alafa,  Triimfetta  angulata 
and  T.  annua,  Dirneria  sp.,  thein  gala  ( Nnuclca  sessilifolia) , let-kop  ( Holarrhena  pubescens), 
Elephant-Opus  scaber  (the  usual  yellowish  tlaccid  form  of  these  hills),  Crotalaria  chinensis, 
Strobilanthes  auriculata,  a small  liliaceous  looking  Coelodiscus,  Panicum  montanum , thein-byun 
(Dillenia  pentagyna),  pin  da  yo  ( Grewia  elastica),  tau  napyo  (Musa  rubra)  in  ravines,  Stro- 
bilanthes fi lava  and  S.  phyllostachya,  ban  bwe  ( Carey  a arborea),  sha  nee  ( Sterculia  villosa), 
Kyattoun  wa-seedlings  (Bambusa  Brandisima)  in  abundance,  a short  stemmed  Blumca,  the  teak 
grass  (Pollinia  tectonum),  Scleria  lithosperma,  JJrena  lobata  (the  hoary  variety),  tamin  sa  pyu 
( Gardenia  sessili flora),  mani  (Gardenia  crythroclada) , chloabo  (Kydia  calycina)  doani  (. Eriolaena 
Candollei),  thit  pagan  ( MiUettia  Brandisiana),  pilo  (Corchorus  acutangulus),  ayk  moi  noe 
(Embclia  robust  a),  myouk  shaw  (Blaclcwellia  tomentosa ),  boaygyin  ( Bauhinia  Malabarica ),  tseik 
chi  (an  arboreous  Briedelia),  uu  e cho  (Thunhergia  laurifolia),  yin  dyke  ( Dalbergia  cultratu ), 
panga  (. Terminalia  tomentella),  tha  kia  ne  than  (Been  staphylea)  ; gyo  (Schleichera  trijuga), 
che  ben  ( Semecarpus  cuneifolius) , tadi  (. Bursera  serrata),  tasha  (Eniblica  albizzioides),  and  zi 
pyu  (Eniblica  officinalis),  k.yet  yo  ( Vitcx  olata)  nu  e op  (Paederia  lanuginosa),  naga  mouk 
(Lcea  acquata)  and  kia  bakki  (L.  macrophylla),  didu  (Bombcix  insignis),  Ouychium  auratum, 
Adiantum  lunulatum,  tabwot  gyi  (Mi/iusa  velutina), 

A section  across  the  Yaitho-choung  (this  is  called  the  Biliug-Kadeng  by  the  Karens 
here)  at  the  village  gives  the  subjoined  result. 


Section  across  the  Yaitho  valley  (at  Yaitho  village.) 

28th  January,  1871.  The  promised  elephant  with  only  one  Burman  attendant  and 
without  pads  or  gear  had  arrived  d uring  tile  night.  3dy  own  men,  however,  managed  to 
make  from  old  gunny  bags,  etc.,  the  necessary  improvised  year,  and  after  some  trouble  I started 
at  2 p.  m.  The  path  over  the  hills  was  described  to  me  by  the  Karens  as  very  good  and 
easy  to  find,  and  this  rendered  the  employment  of  a guide  unnecessary.  I encamped  about 
6 miles  up  the  Yaitho  choung  in  a meagre  evergreen  forest,  in  which  the  ground  was  over- 
grown with  Strobilanthes  rufescens.  The  soft  permeable  sandstone  dips  here  N.  by  E at 
c.  60u. 

29/4  January,  1871.  One  of  my  Burmans  decamped  during  the  night,  making  at  the 
same  time  several  mistakes  in  the  selection  of  the  menm  and  tuum.  Following  the  bed 
of  the  choung  we  soon  had  to  encamp  at  a small  pool  of  brownish  water,  the  last  .we  would 
find  on  this  side  of  the  range  and  full  of  young  toads.  The  choung  is  bordered  by 
evergreens  in  sheltered  places,  while  the  sunny  slopes  and  ridges  bear  the  usual  upper  mixed 
forests  with  plenty  of  teak  in  it. 

30/4  January,  1871.  With  the  disappearance  of  water  evergreens  also  disappeared. 
AVe  crossed  tolerably  level  lands  along  the  Ye-gna-chouug  of  a very  dry  nature,  and  covered 
with  upper  mixed  forests.  The  surface-soil  seems  to  be  only  2 feet  thick,  resting  on  a layer 
of  rolled  sandstone-pebbles,  possibly  the  bed  of  an  ancient  lake.  Arrived  at  the  foot  of  a 
short  spur  of  the  main  range  of  the  Yomah,  wo  had  an  exceedingly  steep  ascent  for  more 
than  1000  feet.  The  trees  were  of  gigantic  size  and  straight  growth,  although  specifically  they 
were  for  the  greatest  part  the  same  as  those  of  the  lower  ranges.  Nauctca  sessilifolia  (theiu 
gala),  a stunted  tree  in  the  alluvial  plains,  here  reached  a height  of  70  or  80  feet  by  8 to  9 feet 
in  girth.  The  highest  point  on  this  pass  is  probably  1200  loot  and  the  descent  to  tho  Zamayi 
is  gradual  along  ridges  covered  by  typical  upper  mixed  forests  with  Kyattoun  wa  and  tiu-wa 
as  undergrowth.  Arrived  at  the  bottom  of  a valley  wo  fortunately  met  with  two  Burmans 
connected  with  the  timber  trade  who  shewed  us  the  way  which  descended  along  another  Yo- 
gna-choung ; and  after  ascending  a feeder  of  this  we  reached  the  Karen  tay  Boma  leuk, 
where  we  encamped. 

file/  January,  J871.  As  I did  not  wish  to  trust  again  to  Karen  tales  about  easy  paths, 
1 engaged  regular  guides.  Along  and  over  ridges  full  of  knobs,  descending  to,  and  ascending 
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from,  small  choungs  we  soon  arrived  at  Gho  bu  gna  Tay,  situated  on  a prominent  knob  of  a 
sandstone  spur  commanding  a fine  view  over  the  Zamayi  stream  below  it.  The  forests  were 
all  upper  mixed  forests  and  only  a few  evergreens  were  met  with  along  the  clioungs  but  no- 
where did  I,  as  I expected,  find  close  evergreen  forests.  Moving  a mile  further  on,  we 
descended  to  the  Zamayi  and  encamped  on  loose  sand  the  only  level  spot  where  to  pitch  a 
tent. 

-\st  February,  1871.  The  aspect  and  configuration  of  the  country  is  everywhere  so  similar, 
and  the  forests  so  alike,  that  it  is  better  to  simply  sum  up  the  route  I took.  Bamboos,  more 
especially  tinwa,  had  thoroughly  shed  their  leaves  and  so  had  also  most  of  the  trees.  A more 
disagreeable  march  to  a botanist  cannot  be  imagined  than  travelling  through  leaf-shedding 
forests  at  this  period  of  the  year  when  the  shedding  of  leaves  has  just  commenced  ; and  for 
this  reason  neither  flowers  not  fruits  could  be  collected,  as  they  all  appear  at  a later  period. 
Passing  Gho  myella  Tay  we  crossed  a toungya  said  to  be  only  2 years  old  (I  estimated  it  at 
twice  the  age).  This  shewed  the  following  vegetation.  Ha-u  letslia  ( Sarcocephnlus  undula- 
tus ) tbit  po  ( Dalbergia  purpurea),  binga  (Stephegyne  rotundifolia),  Kyattoun  wa  ( Bambusa 
Brandisiana) , tasha  ( Sponia  orientalis),  Ka  oung  ( Ficus  cong/omerata),  poung  ma  theing 
(Blumea  balsamifera),  pyoung  sa  or  teak  grass  plenty,  plenty  tek  ke  (Saccharum  spontaneum) , 
Kadu  ( Conyza  viscosa  and  Ageratum  conyzoides),  plenty  tamin  sein  (Panicum  ( Thyssanolaena ) 
acariferum),  Katsene  ( Triumfetta  annua),  Buettneria  aspera,  wa  or  cotton,  a remnant  of  culture 
( Gossypium  herbaceum),  choung  mi  gu  (Buddleia  Asiatica),  mot  so  lama  (Desmodium  trique- 
trum), Strobilanthes  auriculata  and  Str.  glaucesccns,  myouk  gno  ( Duabanga  grandiflora ),  maloa 
(Spa  th  odea  stipulata),  thein  gala  (Nauclea  sessilifolia),  damagne  noe  (Billet tia  extensa)  and 
thamakba  noe  ( Congea  tomentosa)  ; only  a few  teak-seedlings  were  observed  towards  the  bor- 
ders of  the  toungya. 

Had  to  cross  the  little  Legwa  choung  from  whence  we  came  to  the  Thay  may  choung 
and,  going  up  the  Kyet  choung  (a  feeder  of  the  Thay  may)  we  reached  Gho  tho  boung  Tay 
where  we  stayed. 

2nd  February,  1871.  There  were  great  festivities  at  this  Tay  on  account  of  a marriage, 
and  we  bad  to  stay,  being  unable  to  get  a guide  before  the  next  day. 

3rd  February,  1871.  The  path  as  on  previous  days  lay  over  sandstone  ridges  covered 
by  upper  mixed  forests  with  well  grown  teak  and  pyenkadu.  After  several  sharp  ascents 
and  descents  we  came  again  to  the  Thay  may  choung,  which  perfectly  confused  me  by  its 
windings.  Here  on  a small  plain,  the  same  choung  runs  in  two  opposite  directions,  hardly 
100  paces  from  one  another.  After  crossing  a low  ridge,  we  came  to  a Tay  situated  at  the 
borders  of  extensive  level  rice-lands  and  encamped  at  the  northern  extremity  of  the  plain 
opposite  to  a village,  called  Wa-tha-but  yua,  a new  name  I think  for  a village  of  Jabiues 
who  had  just  commenced  building  near  the  Karen  Tay. 

4th  February,  1871.  The  route  to-day  ran  through  a good  deal  of  cultivated  land  and 
old  toungyas  along  the  Wa-tha-but  choung,  passing  several  villages  of  Jabiues.  It  is  in- 
teresting to  see  how  these  Jabines  occupy  everywhere  in  the  hills  the  level  lands,  while  the 
Karens  do  not  avail  themselves  of  lauds  easy  to  cultivate,  but  prefer  to  cut  their  toungyas  on 
the  hills  themselves.  A patch  of  lofty  trees  far  ahead,  ornamented  with  festoons  of  climbers 
soon  led  me  to  expect  true  evergreen  tropical  forests.  Nor  was  I disappointed  in  my 
expectations  ; for  the  choung  soon  became  narrower  and  overhung  with  Wa-tha  but  wa,  a 
bamboo  characteristic  to  evergreen  forests  in  these  hills.  A large  broad-leaved  rattan  (yama- 
tha)  turned  up  along  with  numerous  ferns  and  other  plants  indicative  of  dampness  such  as 
Goniopteris  lineata,  Nephrodium,  Davallia  spcluncae,  Augiopteris  cvecta,  Bragantia  tomentosa, 
Mussaenda,  Trevesia  palmata,  2 species  of  Flatostemma,  Strobilanthes  flam,  etc.  etc.  Of 
trees  we  came  along  Bischojfla  Javanica,  Swintonia  Schwenclcii,  Iloligarna  Grahamii,  Acrocar - 
pus  fraxinfolius,  Hibiscus  macrophyllus,  Panclanus  furcatus , Myristica,  Payanelia  multijuga, 
Macaranga,  Hyclnocarpus  heterophyllus,  Scmecarpus  heterophyllus,  Caryota  urens,  Sterculia 
scaphigera,  etc.  etc.  This  was  an  agreeable  change  for  me,  and  I soon  filled  the  stock  of  paper 
which  I had  carried  all  over  the  hills  without  a chance  of  making  many  new  additions. 
The  ridges  bordering  the  choung  are  as  everywhere  covered  by  upper  mixed  forests  with 
teak.  In  ascending  the  headwaters  of  the  Wa-tha-but  we  entered  very  dry  hill-land  covered 
by  dry  upper  mixed  forests  with  teak,  but  no  water.  At  Didu  Tay  we  changed  our  guides 
and  crossed  the  principal  watershed  between  the  Zamayi  and  the  Sittang  rivers.  The 
vegetation  on  the  Sittang  side  is  more  varied  and  evergreens  cover  the  bottom  of  the  valleys. 
Passing  over  large  tracts  of  deserted  toungyas  and  descending  over  ridges  oovered  by  upper 
mixed  forests  we  arrived  rather  late  in  the  day  at  Jan  gay  Tay  on  a feeder  of  the  Bheinda 
choung,  a village  said  to  be  about  2 Burmese  miles  W.  by  N.  from  Gho-tha-may  or  Phosit 
Tay  on  the  Bheinda  itself. 

5th  February,  1871. — The  path  runs  for  the  first  half  over  the  ridges  and,  therefore,  was 
extremely  uniform  only  upper  mixed  forests  being  met  here  with  occasional  poor  evergreen 
forests  when  fording  the  few  choungs.  Black  bears  must  be  plentiful  here  judging  from  the 
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manner  in  which  the  ground  lias  been  dug  up  by  them.  For  a short  distance  we  had  to  follow 
the  Ye  tsha  choung  and  avoiding  some  large  bends  by  crossing  over  adjoining  ridges  we 
arrived  at  the  junction  of  the  Ye  tsha  and  Taliat  choungs.  A little  further  down  from  here 
commence  level  alluvial  lands  covered  by  toungyas,  savannahs  and  savannah  jungles  of  a hilly 
character.  They  presented  no  interest,  and  we  hurried  on  in  the  bed  of  the  Tahat  choung 
to  the  Peanchoung,  on  the  other  side  of  which  we  pitched  our  camp  at  Yumein  da  yua,  a 
Jabin  village. 

Gt/i  February , 1871 . — As  is  usually  the  case  when  one  reaches  the  plains  after  a tour  on  the 
hills  all  my  men  wanted  to  leave  and  I had  no  small  difficulty  to  iuduce  them  to  serve  me 
for  one  mouth  more.  I started  at  2 P.  M.  and  crossed  over  the  ridges  that  separate  the  Peau 
and  Ye-noe  choung.  On  the  ridges  grew  the  usual  upper  mixed  forests  with  a sprinkling 
of  evergreens  along  shady  slopes.  Teak  was  here  still  in  full  foliage,  while  all  along  the 
route  over  the  hills  the  trees  had  long  ago  shed  their  leaves.  The  valley  of  the  Ye  noe  is 
fine  and  open,  bordered  everywhere  along  the  favourably  exposed  slopes  with  evergreens, 
(amongst  which  especially  Ka-thit-ka,  Pentace  Birmanica)  then  in  full  fruit  was  conspicuous, 
but  on  the  alluvium  itself  toungyas,  in  cultivation  or  abandoned,  prevailed.  At  the  con- 
fluence of  the  Ban-deo-choung  and  Ye  noe  grows,  just  iu  the  fork  of  the  two  choungs,  a pure 
teak  foi’est  on  alluvium.  I first  thought  it  might  be  a teak-plantation,  so  regularly  did  the 
trees  grow,  and  they  all  seemed  to  be  of  one  age,  but  my  jabine  guides  assured  me  that  it  was 
self-sown.  The  stems  although  straight,  branch  out  low  down.  The  only  other  trees  I saw 
in  passing  were  a few  thein-gala  (Nauclea  sessilfolia,)  a myouk  zi  (Zizyphus  rugosa)  and  a 
single  pangha  ( Tenninalia  c/iebula.)  After  leaving  this  forest,  the  toungyas  continued  all 
the  way,  several  of  them  reverting  again  into  savannah  forests.  Some  of  the  trees  got,  in 
single  species,  the  supremacy,  as  for  instance  the  low  may  zali  ( Cassia  Timoriensis.)  at  one 
place,  while  ma-u  letsha  ( Sairocephalus  undulatus)  formed  a small  forest  by  itself,  the  trees 
standing  far  from  one  another  as  is  usual  with  savannah  forests.  I encamped  at  Tautabheng. 

1th  February,  1871. — Leaving  the  village  I soon  entered  an  evergreen  tropical  forest  of 
a kind  which  I distinguished  as  an  open  forest,  running  into  a closed  forest  along  the  choungs 
and  shady  valleys.  The  trees  and  shrubs  were  chiefly  kathit-ka  ( Pentace  Birmanica,)  lyn- 
gyan  ( Dillenia  parviflora),  yagein  ( Aporosa  clioica,)  Chaetocarpus  castaneaecarpus,)  myaya 
( Gretcia  microcos ,)  zalun  (Licuala  peltata,)  yinga  and  yamatha  ( Calami  sp.)  along  with  Kyein 
gyi  ( Calamus  fascicularis  ?,)  several  species  of  tabie  (Eugenia,)  tau  zi  (Zizyphus  oenop/ia,) 
K yet  noe  ( Colubrina  pubescens,)  tamaka  ( Congea  tomentosa),  nagyi  ( Pterospermum  scmisa- 
gittatura,)  Ancistrocladus  extensus,  Kyattoun  wa  ( Bambusa  Brandisii ,)  tabot  noe  ( Uvaria  ma- 
crophylla ,)  Engelhardtia  spicata,  Beilschmiedia  Roxburghiana,  minbo  ( Caryota  urens,)  thingan 
(. Hopea  odorata,)  Swintonia  Swenckii,  yemene  ( Ginclina  arborea,)  touk  yama  ( Turpinia  pomi- 
fera,)  toung  peing  ne  ( Artocarpus  chaplasha,)  Phoebe  pubescens , yuet  won  ( Hibiscus  vulpinus,) 
Combretum  decandrum,  Ventilago  calyculata,  Toddalia  aculeata,  Sterculia  scaphigera,  myouk  gnu 
(Duabanga  grandiflora,)  etc.  The  further  route  was  troublesome  for  a large  tract  was  covered 
with  the  half  climbing  wa-tabut  which  forced  us  to  creep  under  the  very  low  arches  which  it 
forms,  and  which  were  again  variously  barricaded  by  other  vegetable  growth,  while  the  ma- 
houts had  to  cut  a way  for  the  elephants.  Ascending  the  sandstone  ridges,  we  found  upper- 
mixed  forests  with  plenty  of  pyenkadu,  but  apparently  no  teak.  The  last  part  of  the  day’s 
march  was  over  sharp  ridges  along  the  Ye  noe  choung,  which  latter  could  be  seen  from  time 
to  time.  After  an  almost  vertical  descent  we  reached  the  toungyas  that  surround  Tatalu,  a 
rather  large  village.  It  was  9 P.  M.  when  numerous  moving  torch-lights  on  the  hills  and  the 
usual  cries,  trumpetings  and  confusion  in  a dark  night,  indicated  the  arrival  of  my  camp. 
The  place  which  I selected  for  my  encampment  was  soon  filled  with  curious  Karens,  whom  I 
made  useful  preparing  the  ground,  and  at  1 a.  m.  I got  my  “ dinner.” 

8th  February,  1871. — Started  at  2 P.  M.  It  was  my  intention  to  ascend  the  Yo  noe 
choung  and  try  to  cross  over  to  the  Kambala  toung,  but  the  Karons  assured  me,  that  there 
were  no  villages  further  up  and  that  it  was  impossible  forme  to  undertake  the  journey.  The 
guides  for  some  reason  or  other,  did  not  lead  mo  through  the  usual  path,  but  cut  a now  one 
through  deserted  toungyas.  Passing  Lue  ni  Tay,  where  we  took  other  guides,  we  marched 
iu  the  bed  of  the  Ye  noe  choung,  still  full  of  running  water  2 to  2j  feet  in  depth.  Two  Ka- 
rens were  met  coming  down  the  choung,  one  of  whom  became  so  terrified  at  seeing  us  that 
he  repeatedly  tried  to  scramble  up  the  almost  vertioal  walls  of  the  bank,  rolling  back  as  many 
times,  until  ho  got  hold  of  the  root  of  a tree  and  succeeded  in  escaping.  This  of  course 
amused  my  followers  considerably,  while  I know  now  that  thore  must  be  several  Karen  villages 
up  the  stream  in  spite  of  the  contradictory  information.  Wo  had  now  to  branch  oil'  from 
the  Yo  noe  and  ascending  sharp  ridges  continued  our  march  through  upper  mixed  forests  and 
deserted  toungyas.  Descending  to  the  little  Tshat  choung  flowing  through  poonzohs  of  wild 
sugarcane,  we  soon  had  to  scramble  over  a still  higher  ridge  from  where  wo  moved  down  lo 
the  large  Tshat  choung  and  encamped  on  its  bank.  The  upper  mixed  forests  to-day  shewed 
no  teak  but  plenty  of  pyenkadu,  pyenrna  and  Kyuu  nalin. 
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9 tli  February,  1871. — On  our  journey  to-day  to  Hsa-beng,  4 Burmese  miles  N.  E.,  we  had 
to  traverse  a very  dry  broken  tract  of  low  ridges  forming  the  water-shed  between  the  Ye  noe 
and  Pyit  choungs,  and  we  had  to  carry  our  drinking  water  in  bamboos.  The  forests  as  might 
be  expected  were  of  the  same  character  as  observed  on  the  previous  day  viz.  upper-mixed 
forests  with  plenty  of  pyenkadu,  but  very  little  teak.  The  chief  bamboo  was  tinwa.  Coming 
down  after  midday  from  the  very  tiresome  ridges,  we  crossed  the  Pyit  clioung.  Here 
another  pure  teak  forest  was  met  with  under  almost  the  same  conditions  as  on  the  Gth  inst. 
viz.  in  a fork  of  a choung  uniting  with  the  Pyit.  Very  few  other  trees  were  found  in  it,  viz. 
tabwot  gyi  ( Miliusa  tomentosu,)  Kimbalin  ( Anticlesma  Bunias,)  tamin  sa  pyu  ( Gardenia 
sessilifiora ,)  gnu  ( Cassia  fistula,)  and  nyoung  pyu  ( Ficus  Rumphii.)  And  from  the  presence 

of  these  trees,  as  well  as  from  the  fact  of  my  having  found  a good  deal  of  sugarcane  here,  I 
was  led  to  infer  that  this  forest  had  developed  itself  from  former  savannah  forests.  The  low 
growth  consists  chiefly  of  Leea,  Scleria,  Orthopogon,  Andropogon,  Calamus  fasciculatus,  Run- 
gia,  Blumea,  Lygodium,  Musa  rubra,  Sida  rhombifolia,  Lcpidagathis  Jiyalina,  Desmodium  gyroi- 
des,  Vernonia  cinerea,  Acrocephalus  capitatus.  And  of  climbers  only  the  baup  noe,  were  seen. 
The  teak  trees  here  were  badly  grown,  and  appeared  to  be  all  of  the  same  age,  but  were 
apparently  older  than  those  of  the  Ye  noe.  We  encamped  at  Hsa-byeng. 

10 th  February,  1871. — To-day’s  march  led  northward.  After  leaving  a patch  of  lower 
mixed  forests  we  found  a pure  teiwa  ( Bambusa  Tulda)  jungle  stretching  as  far  as  Moung  gij 
Tay  from  here  upper  mixed  forests  with  a few  teak  but  plenty  of  pyenkadu  and  an  under- 
growth of  Kyattoun  wa  and  tinwa,  alternated  with  numerous  deserted  toungyas,  on  which 
bamboos  had  chiefly  sprung  up.  On  entering  upon  the  alluvium  of  the  Kun  choung,  low 
forests  reappeared.  Only  a single  narrow  strip  of  evergreen  forest  occurred  along  a small 
choung,  in  which  2 fine  flowered  Acanthaceous  plants  (Phlogacanthus  curvifiorus  and  Justicia 
grandifolia ) surprised  me.  Passing  Mobhu  yua  we  encamped  in  a lower  mixed  forest  opposite 
Lepan  Kweng  on  the  Kun  choung. 

1 1th  February,  1871. — To-day  we  marched  along  the  bed  of  the  Kun  choung  which  is 
very  broad  and  well  beaten.  I could  here,  for  the  first  time  since  leaving  Kwe  mha  Kheiug, 
avail  myself  of  my  pony.  The  clioung  was  bordered  all  along  by  toungyas,  either  cultivated 
or  deserted,  and  small  patches  of  trees  here  and  there  led  me  to  suspect  that  the  original  vege- 
tation belonged  to  a savannah  forest  of  a hill  character,  in  which  ye  kathit  ( Erythrina  lithos- 
pertna,)  didu  ( Bambax  malabaricum,)  Bischoffia  Jananica,  thit  (A/bizzia  data)  etc.  formed  a 
conspicuous  feature.  After  passing  2 or  3 Jabin  villages,  cultivation  ceased  and  the  ridges 
partly  bordered  the  banks  while  the  forests  changed  accordingly  from  savannah-forests  to  upper 
mixed  forests  on  the  ridges  and  sunny  slopes.  At  the  debouchure  of  a small  choung  we  as- 
cended a very  sharp  narrow  ridge  of  the  left  bank  and  found  ourselves  iu  the  same  kind  of 
broken  uniform  but  wild  looking  country  that  wre  came  across  on  former  occasions.  The  upper 
mixed  forests  with  plenty  of  kyattoun  wa  but  apparently  no  teak  were  interspersed  by  nu- 
merous wretched  looking  poonzohs  while  the  N.  and  N.  E.  slopes  shewed  evergreen  forests. 
Continuing  our  cross  march  over  several  ridges,  we  found  ourselves  opposite  Taya  Tay  where 
we  encamped  on  very  rugged  ground  at  the  choung.  Here  I learnt  that  the  whole  male 
population,  with  the  exception  of  two  old  men,  had  gone  to  a distant  Tay  to  celebrate  a 
marriage.  I was  therefore  unable  to  make  any  arrangements  for  guides  or  to  lay  my  route 
for  the  following  day. 

12 th  February,  1871. — Halted.  Towards  evening  the  trampling  and  humming  iu  the 
bamboo  Tay  above  our  camp  indicated  the  return  of  our  friends,  the  Karens.  I sent  my  in- 
terpreter at  once  to  make  arrangements  for  guides,  but  he  soon  came  back  with  the  news  that 
the  Karens  were  all  drunk  and  talked  nothing  but  nonsense. 

13 th  February,  1871. — Against  my  expectations  the  Karens  had  slept  out  their  joviality 
pretty  well  and  came  down  still  clad  in  their  wedding  garments  of  white  and  blue. 
Arrangements  were  then  soon  made,  and  we  started  at  8 a.  m.  Crossing  several  ridges  of 
the  same  nature  as  those  of  yesterday  we  came  back  to  the  Kun  choung  iu  the  bed  of  which 
we  continued  our  march  up  to  the  junction  of  the  Kayeng  ma  thay  choung.  The  entrance 
to  the  latter  choung  is  rather  difficult,  as  it  is  barred  by  a stagnant  pool  so  muddy  that  my 
pony  continually  sunk  up  to  his  belly.  After  clearing  this  difficulty  the  bed  of  the  Khayeng 
mathay  much  resembled  that  of  the  Kun,  but  it  is  narrower  and  clothed  with  a greater 
amount  of  evergreen  forest.  I soon  found  it  impossible  to  proceed  further  on  horseback,  on 
account  of  the  loose  sand  I was  riding  over,  and  on  dismounting  and  examining  the  ground,  I 
found  out  that  the  sand  layer  was  only  about  2 feet  deep  while  beneath  it  a stratum  of  water 
was  traced  something  very  like  some  streams  in  Africa.  I had,  therefore,  to  wade  through 
the  water  often  as  deep  as  to  my  hips.  Opposite  a small  alluvial  flat  covered  by  elephaut- 
grass  we  encamped  towards  evening  on  a rather  steep  slope.  The  ridges  here  bore  upper 
mixed  forests  with  a little  teak,  but  plenty  of  pyenkadu,  pyenma  and  especially  myouk  gnu 
( Duabanga ).  The  bamboos  were  the  usual  tinwa  and  Ivyattounwa.  The  favourably  exposed 
slopes  and  the  sheltered  bottom  of  the  valley  were  covered  by  evergreen  tropical  forest. 
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14/7/  February,  1871. — Proceeded  along  the  bed  of  the  choung  through  all  its  windings, 
and  observed  all  those  variations  in  the  forests  which  are  produced  by  exposure  ; the  alluvial 
borders  contained  principally  elephant  grass  with  here  and  there  such  trees  as  are  characteristic 
of  savannahs  in  theso  hills.  The  evergreen  forests  became  splendid  and  the  most  conspicuous 
and  prevalent  trees  were  chiefly  Swintonia  Schwenckii,  Parlcia,  plenty  Acrocarpus  fraxinifolius 
Dipterocarpm  turbinatus,  Pentace  Birmanica,  Cedrela  loona,  Albizzia  stipulata,  Parashorea 
n tel  lata  and  Payanelia.  A lofty  palm*  100  feet  high  looking  like  a toddy  palm  and  called  so 
by  the  Burmans  (tau  htan)  made  the  scenery  more  picturesque.  In  the  upper  mixed  forests 
of  the  ridges  and  along  sunny  slopes,  teak  was  found,  but  it  was  rather  scarce,  while  pyen- 
kadu  was  tho  prevailing  tree. 

My  shoes  had  gone  to  pieces  in  the  mud  and  water  I had  to  wade  through,  and  as  I had 
only  a single  pair  left  which  were  also  in  a suspicious  condition,  but  which  I wished  to  pre- 
serve, I had  no  choice  left  but  to  adopt  the  Burmese  fashion,  tuck  up  my  trowsers,  dispense 
with  stockings,  and  do  the  best  of  my  journey  barefoot. 

The  elephants  were  also  harrassed  here  ; they  were  continually  sinking  into  the  mud, 
and  finally  two  of  them  got  so  deep  into  a hole  that  I almost  gave  them  up  for  lost.  The 
terrified  mahouts  leaped  off  their  seats,  while  the  poor  animals  made  the  whole  valley  re-echo 
with  their  dismal  trumpettings.  With  wonderful  sagacity,  however,  the  elephants  threw 
themselves  on  their  sides,  and  worked  only  their  forelegs  with  half  circular  strokes  until  they 
reached  firm  ground ; but  my  luggage  did  not  fare  well  under  such  circumstances. 

At  about  4 P.  M.  we  arrived  at  a narrow  gorge  which  the  river  had  cut  through  a sand- 
stone ridge  of  about  300  feet,  one  section  of  which  towered  over  the  forests  and  exhibited 
the  stratification  most  beautifully.  It  is  the  usual  sakhan  of  the  Karens  ; but  further  progress 
seemed  impossible  as  the  clear  and  beautiful  water  was  so  deep  that  an  elephant  which  was 
made  to  dive  did  not  touch  ground  although  only  the  tip  of  his  uplifted  trunk  remained 
visible.  Here  we  halted  for  the  night,  while  my  people  cut  down  a large  number  of  waya 
bamboos  and  constructed  the  same  evening  a double  raft  with  railings,  which  did  great  credit 
to  their  skill. 

15th  February , 1871. — This  morning  we  crossed  the  gorge  and  proceeded  onwards  along 
the  bed  of  the  choung.  The  valley  remained  much  the  same,  being  occupied  by  evergreen 
tropical  forests  with  upper  mixed  forests  along  the  sunny  slopes  and  on  the  ridges.  The  foot- 
prints of  wild  beasts  which  yesterday  were  quite  conspicuous  became  still  more  abundant 
especially  at  the  junction  of  the  lateral  chouugs  where  the  mud  was  perfectly  covered  with 
them.  The  prints  of  at  least  15  animals  wei’e  distinguished,  and  were  identified  by  my  men 
as  those  of  tigers,  leopards,  deer,  wild  elephants  and,  what  I took  for  the  foot-prints  of  young 
elephants,  but  which  my  men  recognized  as  those  of  a rhinoceros. 

We  soon  arrived  at  another  gorge  much  more  difficult  and  longer  than  the  first  one  with 
vertical  or  rather  overhanging  rock  walls  along  which  we  had  to  crawl.  The  luggage  had 
again  to  be  taken  off  the  elephants  and  rafts  were  being  constructed  while  we  continued 
our  march. 

Being  ahead  while  the  guides  remained  with  the  elephants  we  followed  tho  foot-prints 
of  men  which  led  up  a small  choung  to  the  left.  It  was  a beautiful  valley  for  a botanist,  and 
I found  here  the  only  tree  ferns  ( Alsophila  ylauca)  I had  met  with  in  the  Pegu  Yornah. 
After  a mile  or  so,  I sat  down  to  lunch  when  Uday  an  energetic  and  clever  Burman,  came  to 
lead  us  to  the  right  track.  He  had  seen  muddy  water  flowing  from  the  valley  and  at  once 
suspected  that  we  had  gone  the  wrong  way,  and  so  it  was. 

After  returning  to  the  Khayeng  rnathay  choung,  and  proceeding  for  a mile  or  so,  I fell 
in  with  my  camp  which  I found  in  perfect  confusion.  The  elephants  were  without  their  ma- 
houts who  had  scrambled  up  the  tree.  The  cause  of  the  disturbance  was  that  a wild  tuskor 
had  come  down  the  choung  but  seeing  himself  confronted  by  3 elephants  had  dashed  into  the 
dense  jungles.  It  must  have  been  a splendid  animal,  for  the  print  of  his  foot  moasured, 
1 foot  5 inches  in  length,  while  the  prints  of  other  elephants  I had  measured  nevor  exceeded 
a foot. 

We  encamped  at  a large  bend  of  the  choung  about  5 miles  from  tho  Lay  dhu  dha 
choung.  The  Karens  kept  up  fires  all  the  night  but  the  Burmese  seemed  to  be  quite  in- 
different to  the  roar  of  the  wild  beasts  which  was  heard  in  rather  too  close  proximity  to  be 
pleasant.  All  tho  game  of  the  Yornah  seems  to  have  retreated  into  this  valley  and,  (I  am 
told)  to  the  head  waters  of  the  Ye  noe  and  Zamayi  choungs. 

16/7/  February,  1871.— The  first  part  of  the  march  was  identical  with  that  of  former  days 
we  met  with  fine  rattans  such  as  a Yaraata  and  leme,  occasionally  in  large  quantities,  tho 
canes  measuring  over  2 in.  in  diameter.  A gorge  nearly  a quarter  of  a mile  in  length 
delayed  us  a good  deal  and  it  was  almost  impossible  to  got  my  pony  over  it  on  account  of 
the  rocks.  Another  still  longer  but  less  deep  and  fordable  gorge  followed.  Tho  soonery 

* Livistona  spectabilia  differing  from  L.  Jenlcensii,  chiefly  by  somewhat  larger  almost  elliptical  fruits, 
and  scurvy  spathes. 
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now  changed  considerably,  the  evergreen  forests  became  more  scarce  and  the  ridges  lower 
and  more  rounded  until  we  were  surrounded  by  dry  upper  mixed  forests.  The  water 
in  the  choung  was  also  considerably  reduced,  though  it  continued  to  appear  from  time 
to  time  in  deep  basins.  The  soft  silica-sandetone  alternated  with  seams  of  calcareous  sand- 
stoue  and  slates,  and  where  the  latter  prevailed,  the  trees  were  much  reduced  in  size. 

At  Kyet  tna  net  choung,  we  found  about  half  a dozen  fine  teak-logs  marked  and  num- 
bered, which  no  doubt  must  have  been  cut  somewhere  on  the  water  shed  between  the  Pyu 
and  this  choung.  On  arriving  at  the  junction  of  the  Lay  dhu  dha  choung  we  marched  up  the 
same  to  a Karen  village  called  Khosoung  Tay  ; but  had  to  go  back  a good  distance,  encamping 
half  way  from  the  Murya  choung  (a  feeder  of  the  Lay  dhu  dha  choung).  I made  fruitless 
enquiries  for  a path  across  to  the  Kambala  toung  via  Ilsenway  and  Kun  choung,  and  was 
therefore  compelled  to  follow  a route  indicated  to  me  as  the  only  one  fitted  for  elephants, 
and  which  led  along  and  through  the  Khayeng  mathay  choung. 

VUh  February,  1871. — To-day  we  had  to  cross  the  ridges  that  form  the  watershed 
between  the  Kue  muy  and  Lay  dhu  dha  choung  and  had  an  open  view  of  the  main  range  of  the 
Yomah,  which  appears  quite  near  and  very  low  and  rounded.  The  forest  on  these  ridges 
was  upper  mixed  forest  of  good  growth  with  teak.  Descending  to  the  Kue  muy  choung  at 
its  junction  with  the  Kay  eng  mathay  choung,  and  after  passiug  the  Wo  pyu  choung,  ou  which 
Gha  li  Tay  lies  about  a mile  further  up,  we  encamped  half  way  between  this  and  the  Pa  lay 
ma  choung.  The  country  round  about  looks  dry,  and  the  forests  are  rather  low. 

\$th  February,  1871. — Towards  the  Pay  lay  ma  cliouug  calcareous  sandstones  became 
more  conspicuous,  alternating  conformably  with  soft  sandstones  and  slates.  The  forests 
remained  the  same  as  yesterday  but  rather  drier.  Large  pools  of  water  were  still  met  with 
in  the  choung,  and  this  fact  shews  that  water  alone,  even  if  abundant,  is  not  a sufficient 
element  to  call  Evergreen  forests  into  existence,  if  the  substratum  is  unfavourable.  On 
arriving  at  the  junction  of  the  Kye  ma  lu  chouug  we  parted,  and,  I may  say,  with  pleasure, 
from  the  Khayeng  mathay,  ascending  a ridge  containing  toungyas.  A tay  stood  here  for- 
merly, but  now  it  was  full  of  bamboos,  half-burnt  logs  and  rank  vegetation,  which  rendered 
our  progress  very  difficult.  There  was  no  path  further  on,  but  our  guide  had  to  lead  us  over  the 
low  hills  covered  by  upper  mixed  forests  of  fine  growth,  in  which  pyeukadu,  teak,  toukkyan, 
tissein,  sha,  thimbyun,  kway,  thadi,  etc.  grow,  with  tiuwa  aud  Kyattounwa  as  undergrowth, 
while  waya  appeared  lower  down.  We  also  came  across  a large  poonzoh  about  a mile  in  length 
covered  densely  and  almost  exclusively  by  Polytoca  heteroclita,  a most  disagreeable  grass,  which 
grew  up  to  a height  of  8 feet,  the  sheaths  of  which  were  covered  with  fragile  irritating  bris- 
tles. Our  guide,  after  making  some  introductory  but  not  very  edifying  remarks  on  our 
advance,  went  ahead,  pulling  aside  the  grass  right  and  left  aud  we  followed  as  close  as  pos- 
sible, the  stiff  prickly  hairs  raining  down  upon  us  and  causing  no  little  irritation.  Emerging 
from  this  grass  plain,  I found  myself  on  a well-beaten  bridle  path,  the  best  I had  seen  since 
leaving  Kway  mha  kheing.  It  is  the  usual  traffic  route  of  the  Slians  who  come  from  Toung- 
hoo  via  the  Pyu  choung.  The  whole  ridge  shewed  nothing  but  deserted  tounggyas  until 
we  reached  the  main  range  of  the  Yomah,  which  is  here  the  lowest  of  all  the  passes  I crossed. 
The  upper  mixed  forests  on  it  partake  somewhat  of  the  character  of  dry  forests,  the  trees  are 
very  low,  aud  plenty  of  Khaboung  is  found  amongst  them.  The  bamboos  were  tiuwa  and 
kyattounwa.  From  a prominent  peak  on  the  other  side  of  the  range  we  could  at  last  see 
the  Kambala  toung  in  cloudy  distance  to  8.  by  W.  A very  sharp  descent  brought  us  down 
to  Kossu  Tay,  and,  at  the  advice  of  the  Karens,  we  encamped  further  down  the  Way  dho 
chouug  just  in  the  fork  of  the  junction  of  the  little  and  large  Way  dho,  which  is,  if  I correotlv 
understood  the  men,  a feeder  of  the  Panyo  gyi  choung. 

19th  February,  1 871. — Halted.  Evergreen  trees  border  the  banks  of  the  choung  and  form 
a poor  Evergreen  forest,  in  which  U/mus  lancifolia  was  most  frequent  as  well  as  yemeneh 
( Gmelina  arborea),  toung  peing  ne  ( Artocarpus  chaplasha),  Kokko  ( Albizzia  Lebbrk),  (Beil- 
scluniedia  Roxburghiana,  Bischoffia  Jamaica,  etc.  Here  I also  met  for  the  first  time  with  a 
mango  tree,  that  had  shed  all  its  leaves.  Mango  is  a pertinaceous  evergreen  even  in  the  Prome 
district,  and  I can  only  suspect  that  the  root  of  the  tree  stood  in  a water  hole  which  caused 
the  tree  to  shed  its  leaves  somewhat  in  the  same  manner  as  those  observed  in  the  swamp 
forests. 

2Qth  February,  1871. — Followed  the  downward  course  of  the  Way  dho  choung  for  about  2 
or  3 miles,  and  from  there  crossed  over  the  ridges  that  separate  its  feeders  from  the  Tay  Tay 
chouug.  We  followed  the  latter  up  to  where  Kho  sue  Tay  lies  on  a prominent  ridge, 
and  encamped  about  a mile  further  up  the  Tay  Tay  choung.  The  forests  were  all  the  way 
upper  mixed  forest  with  a sprinkling  of  evergreens  at  the  bottom  of  the  valleys,  but  a little 
higher  up  from  my  camp,  evergreen  forests  bordered  the  choung.  I nowhere  in  the  Yomah 
met  with  such  a variety  of  butterflies  as  here  ; nearly  all  were  different  from  those  seen  in  the 
leaf-shedding  forests,  and  there  were  about  26  or  27  different  species. 

2\st  February,  1871. — The  Karens  here  remonstrated  against  my  proceeding  to  Khos- 
mouug  Tay,  the  route  being  described  to  me  as  quite  impracticable  for  elephants,  and  I should 
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certainly  again  liavo  beliovod  them,  had  I not  obtained  information  about  the  road  while  at 
Khossu  Tay.  This  morning  the  cho  gyi  came  again  imploring  me  to  desist  from  going  to 
Khosmoung  tay,  for  my  elephants  would  all  tumble  down  the  hills,  but  I coolly  told  him 
that  they  could  climb  the  trees  like  squirrels,  the  truth  of  which  he  seemed  to  doubt.  At  last 
we  got  our  guides  and  ascended  the  bed  of  the  Tay  Tay  choung,  bordered  by  evergreens  such 
as  Sumbavia  macropTvylla,  Castanea  nr  gotten,  Garcinin  elliptica  and  Elacarpm  grandifolim, 
along  with  the  never  failing  Mitrraya  exotica.  On  arriving  at  the  fork  of  the  two  last  feeders 
or  rather  sources  of  the  Tay  Tay  we  ascended  a short  spur  of  the  main  range  of  the  Yomah, 
and  came  down  on  the  other  side  to  the  Ye  gna  choung,  which  is  a feeder  of  the  Chi  wa 
choung,  we  went  down  abed  of  this  choung  to  a spot  near  where  it  effects  a junction  with  the 
Muy  gyi  choung,  a rather  conspicuous  hill  stream  with  plenty  of  running  water.  Ska  zouug 
( Euphorbia  trigona),  a small  tree  up  to  25  feet  high,  offered  a peculiar  and  curious  sight  along 
the  declivities  of  the  dry  sandstone  ridges,  especially  as  all  the  other  trees  had  shed  their  leaves. 
We  ascended  the  Muy  gyi  only  for  a short  distance,  and  then  commenced  the  worst  part  of  the 
day’s  journey  when  we  branched  off  to  the  right,  and  ascended  the  watershed  between  the 
Muy  gyi  and  Panyo  choung.  After  a hot  ascent  up  to  1200,  if  not  1500  feet,  we  finally 
reached  the  highest  crest,  on  which  a conical  black  looking  peak  covered  with  dry  hill  forests 
rose  about  a thousand  paces  off,  I really  entertained  some  fears  about  the  practicability  of 
getting  the  elephants  over  such  passages  ; but  they  managed  it,  and  I can  only  concur  in  the 
praise  and  admiration  which  M.  Maout  in  his  travels  in  Siam  bestowed  upon  the  patience, 
prudence  and  obedience  of  these  really  useful  animals.  The  forests  up  to  this  place  were  all 
of  very  uniform  character,  but  the  upper  mixed  forest  of  a dry  character  on  this  long  ridge 
had  a very  dense  clothing  of  teak  grass,  mixed  with  Andropogon  montanum,  Panicuin  mon- 
tanum  and  a few  other  grasses,  amongst  which  we  found  Crotalaria  Chinemis,  an  erect 
Pueraria , a Shuteria  (/),  Blumea  glomcrata  very  villous,  Lepidagathis,  Lcea , Near  acanthus  tetra- 
gonostachyus  and  others.  Teak  grew  here  splendidly  along  with  pyenkadu  and  yindyke,  the 
latter  attaining  the  unusual  height  of  80  to  90  feet  by  6 to  8 feet  in  girth.  The  other  trees 
found  here  were  rnyouk  gna  ( Duabanga  grandi flora),  tadi  [Bursera  serratn) , thitpagan  {Millettia 
Brandisiana),  chinyouk  ( Go  ruga  pinnata),  panga  ( Terminalin  chebula),  Sha  ni  ( Sterculia 
tillosa ) etc.  Myinwa  and  Ivyattounwa  form  the  bamboo  growth.  Descending  along  a feeder 
of  the  Panyo  gne  choung  which  was  very  wiuding  and  led  chiefly  through  toungyas,  we 
arrived  late  in  the  evening  at  Ivlio  sue  Tay,  where  we  encamped  on  the  other  side  of  the 
choung  at  some  distance  from  a village  in  upper  mixed  forests. 

22 nd  February , 1871. — Calcareous  sandstones  appeared  here,  but  I neglected  to  attend 
to  them,  as  I became  aware  of  their  calcareous  nature  only  after  my  arrival  in  Calcutta. 

All  my  men  wanted  to  leave  me  this  morning,  and  it  required  all  my  energy  to  keep 
them  back,  which  I succeeded  in  doing,  though  I discharged  one  man  who  had  made  himself 
obnoxious  from  the  time  he  first  demanded  leave. 

Although  separated  from  the  Kambala  toung  only  by  a range  forming  the  watershed 
between  the  Panyo  gne  and  some  other  choung,  possibly  the  Gyo  gyo  choung,  the  villagers 
assured  me  that  it  was  impossible  to  ascend  the  mountain  from  here  and  I accordingly  started 
for  Gho  mung  Tay  on  the  other  side  of  the  Yomah,  the  inhabitants  of  which  Tay,  they  added, 
had  “ business”  on  the  hill  consisting  chiefly  in  hunting. 

The  route  lay  over  uninteresting  spurs  of  the  Yomah,  covered  by  toungyas,  until  we 
came  to  the  main  range  itself,  where  upper  mixed  forests  of  a dry  character  prevailed.  The 
pass  is  here,  as  on  the  19th  instant,  very  low  and  rounded.  In  descending  on  the  other  side  to 
the  Opon  choung  (a  feeder  of  the  Kun  choung)  we  fell  in  again  with  evergreens  and  encamped 
in  the  bed  of  the  Upon,  about  half  a mile  off  from  Gho  mung  Tay.  Here  I also  heard  that 
a good  path  exists  to  Kho  sue  Tay  on  the  Lay  dhu  da  choung,  from  where  we  intended  to 
cross  over  on  the  10th  inst.  This  tay  is  only  3 Burmese  miles  off  ! 

2ord  February,  1871. — The  march  to-day  was  a short  one,  only  2 Burmese  miles,  but  it 
lay  over  the  main  range,  which,  strange  to  say,  was  here  very  precipitous  and  about  1200 
to  1500  feet  high.  The  upper  part  especially  was  nearly  vertical  and  1 had  great  difficulty 
in  getting  up  to  the  crest.  The  elephants  had  to  make' a detour,  but  still  the  journey  was 
as  hard  for  them,  as  it  was  w’hen  they  had  to  cross  the  Muy  gyi  watershed.  Proceeding 
along  the  crest  for  some  distance  southwards  and  also  passing  the  head  waters  of  the  Muy 
gyi,  we  descended  to  a feeder  of  the  Gjm  gyo  choung,  where  the  upper  mixed  forests  were 
succeeded  by  evergreen  tropical  forests  of  a poor  character.  On  arriving  at  the  Gyo  gyo  it- 
self, we  encamped  at  the  root  of  a spur  of  the  Kambala.  The  forests  were  here  distributed 
over  the  terrain  in  accordance  with  general  laws,  the  ridges  and  sunny  slopes  bearing  upper 
mixed  forests  with  teak  and  pyenkadu  and  the  dee[)  ravines  being  sprinkled  with  evergreens, 
while  the  Gyo  gyo  is  bordered  by  a narrow  strip  of  evergreens.  My  geography  was  hero 
altogether  at  fault  ; for  tho  Karens  assured  me  that  the  Gyo  gyo  does  not  flow  into  tiro  Muy 
gyi  choung  as  marked  in  Pitzroy’s  map.  Hence  the  Panyo  gne  choung,  on  whioh  Kho-suo  Tay 
lies,  is  probably  a feeder  only  of  the  Muy  gyi,  which  is  separated  by  a range  from  tho  Gyo 
gyo  choung. 
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24 th  February,  1871. — I moved  my  camp  higher  up  on  the  Gyo  gyo  ridge  of  the  Kam- 
bala,  leaving  behind  all  my  unnecessary  luggage  and  encamped  on  a small  prominent  ridge 
at  an  elevation  of  about  2000  feet.  As  there  was  no  water  here,  the  elephants  had  daily  to 
bring  our  supplies  of  water  in  bamboos  from  the  Gyo  gyo  choung.  The  whole  ridge  is 
covered  with  upper  mixed  forests  with  well  grown  but  not  numerous  teak  trees  and  the  gorges 
contained  evergreen  forests.  In  continuing  my  ascent  on  the  ridge  over  numerous  knobs  so 
characteristic  to  sandstone  ridges,  we  emerged  from  the  upper  mixed  forests  rather  suddenly, 
and  found  the  highest  peak  of  the  Kambala  touug  before  us  covered  with  dwarf'y  crooked 
treelets  and  looking  quite  black  and  desolate,  for  the  jungle  fires  had  raged  over  it  only  a 
few  days  ago.  A small  sharp  peak  was  climbed  at  once,  and  not  a little  to  my  surprise  I saw 
hanging  over  me  a beautiful  vaceinium  (a  variety  of  V.  verticillatum)  along  with  other  plants 
quite  new  to  me.  On  the  almost  vertically  sloping  sandstone  walls  towards  the  Yan  choung 
a variety  of  gaily  flowering  stunted  leafless  trees  stretched  out  before  me,  amongst  which 
white  and  orange  variegated  Bauhinia  were  most  conspicuous,  looking  like  Rhododendrons. 
Scrambling  up  the  proper  Kambala  we  soon  had  our  hands  and  faces  blackened  by  the  coal 
and  ashes  of  the  burnt  down  vegetation.  The  rests  of  a Didymocarpus  were  all  the  trophies 
of  the  ascent.  The  prevailing  tree  was  Hiptage  candicans.  These  forests  I have  distinguished 
as  upper  dry  forests.  After  exploring  the  ridge  that  extends  N.  N.  E.  and  along  which  Dr. 
Brandis  (?  or  some  other  gentleman)  and  party  had  come  up  from  Yay-nouk  many  years  ago, 
we  returned  the  same  way  to  our  hill  camp.  The  annexed  sketch  is  an  outline  of  the 
Kambala  ridge  as  seen  on  the  21st  February,  from  the  Muy  gyi  range. 
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2 5th  February , 1871. — This  day  was  spent  in  a more  careful 
exploration  of  the  vegetation  on  the  ridges  and  for  this  purpose  I 
ascended  the  Kambala  again,  turning,  however,  to  the  S.  S.  W. 
ridge  which  connects  the  Kambala  with  the  main  range  of  the  Yomah. 
Another  but  lower  ridge,  called  the  Dwa  dwa  toung,  running  in  the 
same  direction,  is  so  sharp  that  it  is  considered  inaccessible.  The  one 
we  followed  had  similar  sharp  passages  which  often  left  us  no  ground 
to  step  upon  with  safety,  and  obliged  us  to  cling  for  support  to  the 
little  trees  which  grow  here.  While  I was  in  such  a precarious  posi- 
tion as  this,  I observed  a tiger  crawling  along  a thousand  feet  beiow, 
who  was  doubtless  retreating  before  the  jungle  fires  which  raged  over 
the  valley.  The  smoky-grey  coarse  sandstone,  which  forms  these  ridges 
appeared  to  me  to  be  decomposed  calcareous  sandstone  which  in  an 
undecomposed  state,  also  forms  large  blocks  on  the  top  of  the  ridge. 
This  rock  dips  to  E.  by  N.  at  60  to  70°,  while  on  the  N.  N.  E.  ridge 
visited  yesterday  the  angle  was  only  25°  to  25°.  On  reaching  the 
second  highest  peak  I tried  to  ascertain  the  height  by  boiling 
point,  but  the  water  I had  with  me  proved  to  be  so  full  of 
silica  sand  th’at  I gave  up  the  plan.  The  Kambala  seems, 
however,  even  after  making  allowance  for  the  dense  haze,  some- 
what lower  than  the  Kyouk  pyu  to  the  South.  Scrambling  all 
over  the  accessible  spurs  and  ridges,  we  returned  to  the  top  of 
the  Kambala,  where  I took  my  therraoinetrical  observations  and 
came  back  to  my  hill  camp  at  about  4 P.  M. 

2 Hth  February,  1871. — The  evergreen  forests  of  the  gorges  in  this 
locality  contain  chiefly  Qarcinia  cowa,  Parkia , Wallichia  duticha 
(fine  large  specimens),  Payanclia,  sha  wa  ( Sterculia  ornata),  Ardisia 
humilis  ? , Xanthopliyllum  virescens,  Eugenia,  Mangi/era,  Garcinia 
elliptica , Po/yalt/iia  fasciculata,  Kanazu  [Pierardia  sapida ),  Pura- 
shorea  stcllcita,  Linociera,  Mitrcphora  vandaeflora,  Semeearpua  hetero- 
p/ryllus,  Hopea  odorata,  waya,  Sapindus  rarak,  Tctranthera,  etc.  A 
new  vine  (Vitis  campylocarpa),  Splienodesma,  Mezoneuron,  and  Calamus 
loti/olius  (ya  mata)  were  the  chief  climbers.  Of  shrubs,  etc.  were 
chiefly  found  P ter  is  cretica,  Adiantum  lunulatum,  Trevesia  palniata, 
Polybotrya  vivipara , Afipidium  siifolium  ? , Phlogucanthus  msignis  ami 
Ph.  curviflorus,  Cyclocodon  lancifolium , Glycosmis,  Maesa  mollissima 
and  M.  Indica,  Ptcris  4-aurita,  etc.  On  the  trees  were  observed  a fine 
new  Aeschynanthus,  several  orchids,  Davallia  falcinella,  etc. 

In  excessive  climes  these  evergreen  tropical  forests  form  during 
the  dry  season  a natural  reservoir  of  Malayan  types,  and  the 
concomitant  animal  life  finds  a shelter  here.  If  during  the  hot  season 
one  collected  insects  only  in  the  tropical  forests,  and  another  did  the 
same  in  the  leaf-shedding  forests,  the  collections  of  both  would 
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appear  ns  if  made  in  two  different  countries,  but  in  the  rainy  season  these  insects  as  well  as 
other  animals  spread  themselves  all  over  the  forest-country,  although  the  breeding  of  the 
Malayan  types  appeared  to  mo  to  bo  restricted  to  the  tropical  forests  alone. 

At  12  a.  m.  wo  moved  down  to  our  old  camp  at  the  Gyo  gyo  choung.  Our  elephants 
bad  now  made  quite  a respectable  path  up  this  ridge,  where  on  ascending  it  no  vestige  of  a 
path  could  be  perceived.  At  the  advice  of  our  Karen  guides  we  packed  our  elephants  at  once 
and  moved  upwards  the  Gyo  gyo,  where  we  encamped  at  the  fork  of  the  last  two  feeders,  due 
west  of  the  second  highest  peak  of  the  Kambala.  The  choung  is  very  winding  and  was  bor- 
dored  by  evergreens  up  to  a spot  near  which  our  camp  was  located.  Here  water  ceased  and 
dry  upper  mixed  forests  prevailed  all  over  the  terrain.  Euphorbia  trig  ana  was  plentiful. 

27 th  February,  1871.  My  men  had  to  start  this  morning  without  a meal,  for  their  pro- 
visions were  exhausted  and  for  this  reason  they  did  not  shrink  from  making  the  longest 
march  I ever  made  in  the  hills,  nearly  16  miles  over  the  highest  crests  of  the  Yomah.  We  had 
to  ascend  the  spur  at  the  root  of  which  our  camp  was  pitched  and  after  passing  through  up- 
per mixed  forest  with  teak  we  soon  reached  the  crest  of  the  main  range  of  the  Yomah  at  the 
junction  of  the  Kambala  ridge  and  found  ourselves  again  in  upper  dry  forests  of  the  character 
of  those  on  the  Kambala  itself.  The  rocks  seemed  to  be  decomposed  calcareous  sandstone. 
Our  further  route  was  S.  S.  W.,  following  tbs  crest  of  the  main  range  which  is  often  very 
narrow  and  precipitous  on  both  sides.  Unfortunately  these,  like  .11  the  other  ridges  we  had 
passed,  had  been  swept  by  jungle  fires,  and  I had  therefore  no  opportunity  of  noticing  the 
herbaceous  vegetation  of  the  locality.  Below,  in  the  valley  of  the  Oghae  myoung,  destruc- 
tive fires  were  raging,  and  the  dense  volumes  of  smoke  prevented  me  from  noticing  the 
arrangement  of  the  numerous  spurs  which  run  down  from  the  main  range,  but  the  forests 
appeared  to  be  a mixture  of  dry  forests,  and  of  very  dry  upper  mixed  forests  with  myin  wa 
( Bambusa  stricta ).  The  E.  or  rather  N.  N.  E.  slopes  had  their  trees  in  full  foliage  (at  least 
those  in  the  more  sheltered  valleys)  and  were  succeeded  by  upper  mixed  forests.  On  an 
opposite  spur  we  caught  sight  of  the  first  Rhinoceros  we  had  met  in  these  hills.  He  stood 
immoveable  in  spite  of  our  shouts,  but  when  our  3 elephants  came  up,  and  trurapetted  at  him, 
he  went  down  into  the  burning  valley.  Passing  the  head  waters  of  the  Kuti  choung  we  soon 
branched  off  eastwards  and  descended  on  a very  sharp  ridge  down  to  the  Oghae  myoung 
and  Lhayga  choung,  a feeder  of  the  Yan  choung,  which  latter  we  soon  reached.  The  bed 
of  the  Yan  was  broad  and  sandy  without  any  water  and  looked  almost  like  a well-kept  corso.  The 
forests  surrounding  it,  were  still  drier,  and  were  a mixture  of  dry  and  mixed  forests,  stunted 
and  leafless  with  leafless  myinwa  as  undergrowth.  Engyin  ( Pent  acme  Siamensis),  sha  (Acacia 
catechu),  Woodfordia  fruticosa,  Holarrhena  untidy senterica  and  other  limestone  loving  trees  ap  - 
peared. The  formation  was  calcareous  sandstone  in  a very  decomposed  state,  which  was  thus 
transformed  into  a smoky- grey  coarse  permeable  sandstone,  variously  interlaid  with  shales 
and  siliceous  sandstone  making  the  demarcation  of  the  forests  obsolete.  The  country  itself 
was  very  level  with  occasional  flat  spurs  only  30  to  80  feet  in  height.  Teak  was  not  un- 
frequently  met  with,  but  like  all  other  trees  it  was  low  and  rather  crooked.  The  Yan  choung 
is  very  winding  and  shews  a tendency  to  cut  away  its  banks  in  an  Eastern  direction.  We 
arrived  in  the  evening  at  a place  about  a mile  from  Yan  yua,  a Karen  village,  where  we 
encamped  in  the  bed  of  the  choung,  near  a pool  of  water. 

28/A  February,  1871. — The  vegetation  assumed  more  and  more  the  character  of  the 
Prome  vegetation  as  we  went  in  a S.  E.  direction.  The  hills  and  ranges  we  crossed  were 
all  low  and  covered  with  dry  forests  witli  myinwa  ( Bambusa  stricta),  teak,  engyin  (Pcntacme 
Siamensis),  sha  (Acacia  catechu),  Kusan  (IPymeKodictyon  thyrsi/tor  am)  etc.,  while  in  some 
tracts  of  a more  prevailing  siliceous  substratum,  Kyattoun  wa  with  the  usual  upper  mixed 
forest-trees  re-appeared.  Passing  Yan-yua  our  march  led  us  through  a great  many  deserted 
toung}ras  until  we  crossed  the  Poll  choung,  where  a dry  forest  with  Eng  (l)iptcrocarpus  turbina- 
tus)  occupied  the  terrain.  Between  the  small  Kyouk  pyu  choung  and  Gna  touug  myoung  a 
small  patch  of  Eng  forest  or  rather  dry  forest  with  eng  is  met  with  on  decomposed  smoky- 
grey  calcareous  sandstone,  while  in  the  narrow  gorge  of  the  myoung  itself  evergreens  made  a 
scanty  appearance.  Crossing  another  ridge  with  upper  mixed  forests  we  soon  came  down  to 
the  Bhoben  choung,  a fine  stream  with  plenty  of  running  water,  where  we  encamped  opposite 
the  village  of  Gna  gyi.  The  upper  mixed  forests  here  offered  some  shade,  and  the  formation 
seemed  siliceous  permeablo  sandstone.  » 

1st  March,  1871. — To-day  only  a very  short  march  was  made.  Ascending  the  steep 
ridges  on  which  Gna  gyi  lies,  we  marched  over  ridges  covered  by  upper  mixed  forests  and, 
descending  suddenly,  fell  in  with  eng  forests  on  laterite,  where  wo  enoamped  at  Thokkay 
byeng,  a village  which  I had  passed  in  1868  on  my  maroli  from  Ohoungwa  to  Taragyo. 

'And  March,  187 1. — Tho  eng  forests  terminated  shortly  beforo  arriving  at  Myouk  loke 
choung,  on  tho  alluvium  of  which  lower  mixed  forests  with  teak  were  found.  Tlioso  con- 
tinued, with  many  interruptions  caused  by  cultivation,  till  we  camo  to  Toukkyan  gnu  tu  ami 
here,  although  all  tho  country  was  occupied  by  paddy  cultivation,  tho  wild  sugarcano  indicated 
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to  me  the  former  existence  of  savannah  forests.  Encamped  at  Lethok  dweng. 

3rd  March,  1871. — To-day’s  march  was  a very  uniform  and  tiresome  one,  leading  chiefly 
through  savannahs,  savannah  forests  and  rice  cultivation.  The  savannah  forest  behind  Ee- 
thok  dweng  were  chiefly  formed  of  sha,  intermixed  with  a few  other  papilionaceous  trees, 
especially  Millettia  ovalifolia,  but  for  a mile  or  so  teak  was  the  tree  scattered  all  over  the 
grassy  plain  until  all  trees  disappeared  and  a savannah,  sensu  stricto,  extended  as  far  as  the 
Prome  road  near  Natalong.  Following  the  Prome  road  through  monotonous  rice-fields  we 
arrived  at  Poungday  and  encamped  there  under  the  shade  of  large  tamarind  trees. 

4/7i  March , 1871. — Here  at  Poungday  I had  to  make  arrangements  for  fresh  men,  as 
those  who  accompanied  me  all  wished  to  leave,  it  being  at  present  too  hot  for  them  to  travel 
about.  One  of  the  elephants  also,  having  a sore  back,  had  to  be  discharged. 

5th  March,  1871. — Only  wretched  and  rather  daooit-lookiug  Shans  offered  themselves, 
whom  I refused  to  engage,  but  two  Burmese  promised  to  join  me  at  the  next  camp,  and  so  I 
persuaded  my  men  to  remain  for  that  day  and  started  the  same  morning.  The  whole  route 
was  along  the  Prome  road,  running  through  cultivated  paddy  fields  and  the  country  was 
sprinkled  so  thickly  with  toddy  palms  that  from  a distance  it  looked  like  a palm-forest.  Be- 
fore reaching  the  Myit  makha  clioung  a small  and  rather  pure  teak  forest  to  the  right  at- 
tracted my  attention.  Put  up  in  the  zyat  of  Gho  tau  on  the  Myitmakha. 

The  evening  was  spent  in  a visit  to  the  little  teak  forest  I had  passed.  Teak  was  the  prevail- 
ing tree  but  other  trees  were  seen,  such  as  Kyi  ni  ( Barring/onia  acutangula),  nyoung  pyu  ( Ficus 
Rumphii),  Khaboung  (Strychnos  mix  vomica),  palan  (Banhinia  parvifiora) , uagyi  ( Pterosper - 
mum  semisagittatum),  yindyke  ( Dalbcrgia  cultrata),  thimbyun  ( Dil/enia  pentagyna),  yttng 
( Anogeissus  acuminatus),  pyenrna  (Lagerstroemia  flos  regime),  Kembalin  ( Antidesma  Bunias), 
chin  youk  ( Garuga  pinnata ),  madama  (Dalbcrgia  oval  folia  ),  thein  (Stephcgyne  parvifiora),  tbit 
mngyi  ( Albizzia  odoratissima ) and  a few  others ; thus  a lower  mixed  forest  was  formed)  of  which 
most  probably  the  associating  trees  had  been  cut  away.  Only  a few  species  of  low  vegetation 
could  be  recognised,  (the  jungle  fires  having  raged  over  the  terraiu),  amongst  these  were  Phyl- 
lodiam  pulchellum,  Coccu/as  Leceba,  Saccharum  spontaneum,  Lygodinm , baup  noe,  momakha, 
Congca , Sida  rliombifolia , Thespesia  Lampas,  Capparis  horrida,  Ardisia  Wallicliii , and  others. 
The  alluvium  here  seems  to  rest  on  a gravelly  substratum  and  the  trees  are  small  and  ill-grown. 

The  vegetation  along  and  near  the  clioung  was  a modification  of  swamp  forest  consisting 
chiefly  of  Barringtonia  acutangula,  Combretum  trifoliatum  and  Roydsia  obtnsfolia.  The  waters 
of  the  stream  were  covered  with  a deuse  stratum  of  Salcinia  cucullata,  Ipomiea  reptans , 
Azolla  and  Hymenachne  myurus. 

6th  March , 1871 — Shortly  after  leaving  the  cultivated  tracts  of  the  Myitmaka  I came 
upon  gravelly  ochraceous  or  pinkish  grounds,  on  which  Eng  forests  with  a good  admixture  of 
Prome  vegetation  grew.  A stemless  Cycas  (0.  Siamensis)  was  plentiful.  The  more  raised 
ridges  (nowhere  higher  than  150  feet)  and  exposed  slopes  usually  bore  Eng  forests  of  a 
tolerably  pure  type,  with  plenty  of  engyiu  ( Pcntacme  Siamensis)  and  phthya  (Shorca  obtusa), 
while  those  covered  with  a deeper  stratum  of  surface  soil  along  the  courses  of  the  streamlets 
shewed  mixed  dry  forests  with  plenty  of  yung,  thitmagyi,  nabbe,  engyin,  tantap  ( Albizzia 
lucida),  Emblica  officinalis,  didu,  chin  youk,  Flacoartia,  tabie  (Eugenia  Jambolana),  tay 
(Diospyros  Birmanica  and  D.  cordifolius),  lambo  (Bachanania  lat folia),  Zizyphus  jujuba, 
sha,  Vitex  canescens,  palan  etc.  Encamped  at  Shan  gon,  where  we  were  warned  by  the  police- 
man to  take  care  of  dacoits  who  infest  the  Prome  road. 

1th  March,  1871. — To-day  we  branched  off  from  the  Prome  road  and  marched  directly 
eastwards  towards  Khyi  tliay  on  the  Irrawaddi.  The  country  remained  the  same  as  yesterday. 
The  very  shallow  alluvium  of  the  Kyun  clioung  resting  on  diluvium  changed  the  aspect  of 
the  mixed  dry  forests  very  little,  and  remained  much  the  same  until  we  reached  the  second 
low  range  which  separates  the  Kyun  alluvium  from  the  Irrawaddi,  when  Eng  forests  were 
again  met  with.  Descending  to  the  Irrawaddi  valley  the  soil  was  found  to  be  gravelly  and 
Eng  forests,  mixed  dry  forests  and  cultivation  were  curiously  mingled  according  to  the  ditfer- 
eut  substratum.  Encamped  at  Magyi  bouk  gon,  where  we  had  to  feed  our  elephants  who  were 
in  need  of  other  food,  with  a new  and  very  distinct  fig  tree  (Ficus  insignis). 

8th  March,  1871. — This  morning  I sent  my  camp  straight  on  to  Myoma,  while  I con- 
tinued my  eastward  march  to  Kyi-thay  so  as  to  finish  the  section  across  the  Irrawaddi 
valley.  Eng  forests  alternated  with  mixed  dry  forests  over  the  slightly  undulating  gravelly 
terrain,  while  fallow  rice  fields  occupied  all  the  shallow  alluvial  deposits.  Towards  the  Irra- 
waddi the  depth  of  the  alluvium  and  rice  cultivation  increased,  and  after  crossing  a swampy 
jheel  like  choung  we  soon  found  ourselves  at  the  banks  of  the  Irrawaddi  itself,  which  shewed 
a section  only  of  loose  fine  sand  of  17  feet  thickness.  From  here  we  followed  the  cart  road 
along  the  Irrawaddi  leading  through  an  almost  uninterrupted  chain  of  villages  with  indications 
of  savannahs,  up  to  Myoma,  where  I found  my  camp  after  some  difficulty  pitched  near, 
opposite  the  rocks  in  the  Irrawaddi,  opposite  the  telegraph  station  of  Padouug. 

9th  March,  1871. — Proceeded  along  the  Irrawaddi  which  is  here  marked  everywhere  by 
extensive  land-slips  and  is  full  of  sand-bauks.  The  banks  look  friendly  even  at  this  season 


on  account  of  tho  numerous  crops  of  cucumbers,  tobacco,  lisu  ( Carthamus ),  fennel,  sunn,  mnize 
etc.  On  the  more  fertile  shoals  of  the  river  a second  crop  of  rice  stood  in  full  verdure.  We 
soon  joined  the  Promo  road  along  which  village  bordered  village  until  we  arrived  again  on 
rocky  ground  of  laterite,  calcareous  sandstone,  gravel,  etc.  The  road  here  approached  very 
near  some  low  hills  covered  by  small  leafless  trees  which,  on  inspection,  proved  to  be  orchards 
of  the  auza  ( Anona  squamosa).  A patch  of  forest  consisting  chiefly  of  Euphorbia  neriifolia 
was  passed  to  the  left  1 In  spite  of  the  dried  up  condition  of  the  vegetation,  I had  a good 
harvest  of  plants,  not  previously  found  by  me  in  Pegu.  Arrived  at  Prome,  I put  up  in  the 
circuit-house,  where  1 met  Mr.  Buchanan  of  the  Forest  Department. 

\tith  to  1 8th  March , 1871. — I was  detained  at  Prome  much  longer  than  I expected,  as 
my  letters  had  miscarried,  and  as  I had  to  pack  and  arrange  my  collections,  engage  other 
men,  repair  damages  sustained  during  my  journey  over  the  hills,  and  more  especially  on 
account  of  a fall  1 had  from  my  pony. 

19 th  March,  1871  — As  no  messenger  returned  from  Oshit-toung  whereto  I was  informed 
my  letters  had  been  sent,  I had  to  change  my  plan  of  operations  and  set  out  myself  in  the 
direction  indicated.  Burmaus,  wheu  they  come  to  a large  station,  usually  degenerate  to  a cer- 
tain degree,  and  become  more  or  less  unmanageable.  For  this  reason  I moved,  although  it  was 
a Sunday,  a few  miles  eastwards  so  as  to  get  my  camp  again  iuto  marching  order.  The 
country  consisted  of  shallow  alluvial  lands  covered  for  the  greater  part  with  paddy  cultivation, 
but  patches  of  jungles  occurred  from  time  to  time  which  were  all  mixed  dry  forests,  iu  which  I 
observed  Premna  viburnoides,  Azima,  Goncjea,  plenty  I. tor  a parviflora,  3 varieties  of  Cappiris 
horrida  or  more  probably  3 distinct  species,  oung-ne  ( Streb/us  aspera),  Kvve  noe,  Greicia  mi- 
crocos,  etc.  Encamped  at  Yay  tha,  only  3 or  4 miles  east  of  Prome. 

20 th  March,  1871. — Our  route  differed  but  little  from  that  of  yesterday;  it  led  through 
rice  cultivation  on  alluvial  grouuds  of  a flue  yellowish  grey  clay,  occasionally  interspersed  by 
wretched  shrubberies,  such  as  we  find  in  Lower  Bengal.  Ficus  Rumphii,  Posoqucria  spinosa, 
Azima,  Eugenia  Jambotana,  Dalbergia  volubilis,  Combretum  pilosum  and  C.  squamosum,  etc- 
were  the  principal  shrubs  and  trees.  Zanonia  sarcophylla  was  not  uncommon.  The  toddy 
palm  forms  a conspicuous  feature  iu  the  landscape.  Encamped  at  Ye  li,  a village  which  lies 
just  at  the  commencement  of  forest-lauds. 

The  evening  was  spent  iu  examining  the  adjoining  forests,  which  belong  to  the  class  of 
mixed  dry  forests,  growing  here  on  shallow  and  rather  stiff  fine  clay  resting  most  probably  on 
gravel.  The  trees  chiefly  observed  were  eng  iu  3 varieties  (one  quite  glabrous,  the  other  with 
hairy  stipules  but  glabrous  panicles,  the  third  with  the  stipules,  panicles  and  leaves  beneath 
downy);  engyin  ( Penfacme  Siamensis),  pkthya  ( Shorea  obtusa),  yindyke  ( Dalbergia  cultrata), 
Kyeo  ( Viter  limonifolia),  gyo  ( Schieichera  trijuga),  lambo  ( Buchanan  in  latifolia),  ouk  chin  za 
( Diospyros  ehretioides),  be  byu  ( Ancistroc/adus  neriifolius) , bya  (Dillenia  pulcherrima) , tabie 
(Eugenia),  Khaboung  (Strychnos  nux  romica),  n yue  (Flacourtia  cataphractu),  tay  (Diospyros 
Birmanica  and  D.  cordifolia),  uabbe  ( Odina  wodier),  teak,  toukkyau  Terminalia  crenulata), etc. 
Further  Capparis  horrida,  var.,  Millettia  extensa,  Pergularia  odoratissima,  Phoenix  acaulis  Inuli 
polygonata,  etc. 

21  st  March,  1871. — To-day  we  marched  through  forest-lauds  of  the  same  character  as 
those  visited  yesterday.  The  stiif  clay  seems  to  rest  on  pinkish  gravel,  which  latter  was  seen  at 
the  surface  for  a short  distance,  wheu  Eng  forests  with  Cycas  Siamensis  also  made  their  appear- 
ance. We  soon  entered  the  narrow  and  dusty  gorges  iu  the  low  steep  and  curiously  shaped  hills 
and  ranges  which  were  50  to  150  feet  high.  Laterite  was  seeu  oroping  out  in  several  localities, 
while  the  hillocks  themselves  consisted  chiefly  of  stiif  diluvial  clay,  on  which  Eng  forests 
grew.  On  the  other  side  of  these  low  ranges,  calcareous  sandstones  and  their  decompositions 
alternated  with  laterite  and  alluvial  deposits,  and  tho  distribution  of  forests  became  rather 
confused,  although  referable  to  mixed  dry  forests  and  eng  forests.  Crossing  the  Pouk  koung 
and  the  Toung  uaweng  chouugs  we  again  entered  cultivated  alluvium,  on  which  Oshit  toung 
is  situated;  here  I met  with  Mr.  Elsuer  of  the  forest  Department.  My  camp,  however, 
arrived  past  7 P.  M. 

22 nd  March,  1871. — A section  at  the  banks  of  the  Toung  naweng  shewed  the  alluvial 
clay  of  about  20  feet  resting  on  stiff  plastic  impermeable  clay.  Owing  to  the  vicinity  of  the 
Owe  chouug,  the  cart-road  brought  us  only  through  lower  mixed  forests  of  the  character  seen 
in  Prome  and  through  cultivation,  but  after  passing  Kangyi  and  crossing  the  Owe  wo  entered 
Eng  forests,  containing  the  largest  sized  eng  trees  I met  with  in  Pegu.  It  was  an  inter- 
esting forest,  but  unfortunately,  like  all  others  met  with  on  the  way,  jungle  fires  had  swept  over 
the  ground.  Cycas  Siamensis  is  plentiful  here,  as  also  Leucomeris  decora , Hiptage  candicans 
with  rose-coloured  flowers,  Ithus  paniculata,  Symplocos,  Eugenia,  pyeukadu,  Kliusan,  Li  nos- 
toma etc.  Myinwa  forms  the  undergrowth  and,  having  flowered,  gave  additional  food  to  tho 
destructive  fire,  which  enveloped  the  low  stunted  trees  perfectly  to  a height  of  20  feet.  Micro- 
melum  pubescens,  2 new  species  of  Neuracanthus  and  an  erect  low  Roxburghiaoea  (Stemona 
crecta,  n.  sp.)  were  some  of  tho  interesting  species  I saved  from  the  flames.  Encamped 
under  a ma-u  tree  in  the  rice-fields  below  Ta  Kwot  dhoing  on  tho  Myouk  nawong  choung. 
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Here  the  manufacture  of  cutch  seems  to  occupy  a good  many  people,  whose  large  camps  line 
the  banks  of  the  river. 

23 rd  March,  1871. — The  road  was  in  the  bed  of  the  Myoung  naweng  choung,  which 
seems  for  a distance  to  flow  over  soft  siliceous  sandstone.  Strohilanthes  Birmanica  is  a com- 
mon weed  here,  while  Opilia  amentacea  is  a climber  nearly  quite  as  common.  In  crossing 
the  ridges,  mixed  forests  with  teak  and  dry  forests  with  sha  were  met  with.  We  encamped 
soon,  after  passing  the  Kyen  village  Kyoulc  pya  gu,  in  the  bed  of  the  Myoung  naweng. 

24 th  March,  1871. — We  had  to  cross  over  the  low  rounded  ridges  which  form  the  water- 
shed between  the  Myoung  naweng  and  the  Paday  choung.  Water  is  scarce  here,  and  the 
ground  is  chiefly  composed  of  calcareous  saudstone,  harbouring  mixed  dry  and  sha-forests. 
A large  tree  of  Zollingeria  macrocarpa  (wekho)  was  met  with  first,  then  followed  tapu 
(Harrisonia  Bcnnetii)  sha  ( Acacia  Catechu),  na  pu  uoe  ( Combretum  apetalum),  yung  (Ano- 
geissus  acuminatus),  nabb e (Oclina  wodier),  teak,  thein  (Nauclca  parvifolia),  Vitex  canescens, 
toukkyan  ( Terminalia  crenata),  binga  ( Stephegyne  rotundifolia) , danoung  ( Acacia  leucophloea.), 
Kusan  ( Hymenodictyon  thyrsiflorum),  chloabo  ( Kydi'a  ca/ycinn ),  a Randia,  etc.  But  what  struck 
me  most  were  1 or  2 trees  of  myouk  shaw  ( Hornalium  tomentosum),  a tree  which  is  very  rare  in 
Prome,  at  least  on  calcareous  strata.  Myin  wa  is  the  usual  bamboo.  Most  of  the  forests  were 
wretched  looking,  and  much  mutilated  by  touugya  cultivation.  Encamped  at  Thayet  sau, 
a Kyen  village  on  a feeder  of  the  Paday  choung,  where  a few  trees  of  Cassia  renigera  gave 
me  the  only  shade  I could  obtain.  Although  the  temperature  was  only  101°  in  the  most 
shady  locality  I could  find,  it  was  intolerably  hot  in  my  teut  (I10j°). 

2 5th  March,  1871. — The  season  being  too  far  advanced,  I could  not  carry  out  my  origi- 
nal plan,  viz.  to  march  on  to  Thayet  myo,  and  from  thence  to  make  a section  across  to  the 
Sittang.  The  elephants  suffered  seriously  from  want  of  food  and  were  reduced  to  skeletons. 
Under  such  circumstances  I thought  it  hazardous  to  prolong  my  stay  in  this  dry  and  barren 
district,  the  more  so  as  Nemesis,  in  the  garb  of  jungle  fires,  seemed  to  watch  my  movements 
with  the  eyes  of  an  Argus.  We  thus  turned  eastwards  to  cross  the  Yomah  at  the  head- 
waters of  the  Paday  choung. 

We  marched  over  much  broken  ground  and  through  forests  similar  to  those  we  met  with 
yesterday,  viz.  Sha  forests,  much  denuded  with  such  admixtures  as  tautap  ( Albizzia  lucida), 
tamaka  {Melia  Azadirachta),  Ehretia  Icecis,  Heterophragma  sutfurea,  toung  Kathit  ( Erythrina 
suberosa,)  Kyuu  nalien  (. Premna  tomentosa),  Lekop  ( Holarrhena  pubescens),  baup  (Butea  fron- 
dosa)  tadi,  ( Bursera  serrata),  Morinda  tomentosa,  Zizyphus  Jujuba,  etc.,  etc.  A few  trees  of 
padouk  ( Fterocarpus  macrocarpus)  were  also  observed.  Around  Konoh  toung  (Khon-lmit- 
loutig  of  map)  engyiu  became  the  prevailing  tree  which  passed  into  true  Eng  forests  before 
reaching  Kyon  lay  beng.  Byu  gon,  a village,  pallisaded  like  all  Kyen  villages  in  these  parts 
are,  stands  upon  a brick  red  soil  (no  doubt  ferruginous  derived  from  decomposition  of  calca- 
reous saudstone),  but  the  same  soil  appears  all  over  these  low  ranges  in  larger  or  smaller 
patches  usually  covered  with  Eng  forests.  From  here  we  went  north-eastwards  over  gravelly 
soil,  and  soon  descended  into  the  alluvium  of  the  Paday  choung  aud  encamped  under  a scan- 
ty shade  of  tamarind  in  the  village  of  Nah-moung. 

26th  March,  1871. — Crossed  over  the  low  ridges  which  separate  the  Teau  lay  (Eng-lay 
of  map)  choung  from  the  Paday.  The  forests  were  mixed,  dry  and  sha.  Cassia  fistula 
(gnu  gyi),  palau,  laizah,  lepan,  thit  po,  Diospyros  cordifolius,  Koung  Kwa  ( Capparis  gran- 
dis),  Hymonopy ramis,  liar risoia,  Combretum  apetalum,  etc.  were  frequent.  At  Alyae  ni  gon 
the  curious  red  soil  from  which  the  village  derives  its  name,  is  again  covered  with  Eng 
forests.  The  sha-forests  commence  at  Nyay  gna  thali  choung  aud  continue  until  the  allu- 
vium of  the  Tean  lay  choung  is  reached.  Encamped  at  Tean  lay.  The  trees  round  this 
village  were  chiefly  Vitex  canescens  and  limonifolia,  thin  win  [Millettia  leucantha),  Millettia 
tetraptera , tabou  (Acacia  leucophloea) , Gardenia  erythroc/ada  and  G.  turgida,  Millettia  ovali- 
folia,  Dalbcrgia  paniculata  , plenty  tautap  ( Albizzia  lucida),  yung,  Ficus  Rumphii,  etc. 

27 th  March,  1871. — To-day  we  had  to  proceed  along  the  watershed  between  the  Tean 
lay  and  Paday  choungs.  The  terrain  was  the  same  as  that  met  with  during  the  last  few  days. 
Myinwa  was  here,  as  every  where  else  in  this  district,  the  only  bamboo  on  the  hills,  while 
teiwa  was  restricted  to  the  choungs.  Encamped  at  Pyoung  thay,  a small  Kyen  village  des- 
titute of  shade  and  water;  the  inhabitants  have  to  fetch  their  drinking  water  from  a place 
a mile  distant. 

28 th  March,  1871. — We  wandered  through  country  similar  to  that  of  yesterday.  At 
Kadaug  tongsay  a contorted  bed  of  permeable  siliceous  sandstone  crops  out,  which  first 
attracted  my  attention  by  the  sudden  change  in  the  tree  vegetation,  for  there  appeared  thit 
pagan  ( Millettia  Brandisiana),  myouk  shaw  ( Hornalium  tomentosum) , besides  fine  grown  first 
class  teak-trees.  Some  of  the  latter  were  standing  dead  aud  were  said  to  have  been  gird  led 
under  the  Burmese  rule.  To  our  left  the  high  ridges  of  the  watershed  of  the  Kyoung  Koung 
gyi  (?)  towered  above  us  covered  evidently  by  the  same  mixed  dry  forests  with  plenty  of 
engyin  in  it.  In  descending  towards  the  Paday  choung  we  passed  what  in  the  rains  must 
be  a fine  waterfall.  Toungyas  alternated  now  with  dry  forests,  until  we  fell  in  with  the 
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proposed  military  road  from  Tliayet  myo  to  Tounghoo.  From  here  we  marched  upwards  in 
the  bed  of  the  Paday  choung  and  encamped  in  the  village  of  Nyoung  beng  Kbyeng. 

29 th  March , 1871. — Crossed  the  xidges  and  came  down  to  the  Subboh  choung.  Another 
cross  march  over  a ridge  brought  us  to  the  Allay  choung,  in  the  bed  of  which  we  continued 
our  march  upwards,  and  encamped  a short  distance  from  Ne  bhu  toung  (Nee  pa  hsay  Kyoung 
of  map),  a Karen  village.  The  ridges  which  we  crossed  to-day  were  (as  was  the  case  with 
all  those  of  former  days)  covered  with  fossiliferous  rocks,  these  being  mostly  calcareous  sand- 
stones. The  forests  were  mixed  dry  forests,  in  which  were  observed  chiefly  sha  wa  ( Sterculia 
colorata),  engyin,  Harrisonia,  yimma  ( Cliickrama  tabularis),  teak,  byu  (Dillenia  pulcherrima), 
yindyke  ( Dalbergia  cultrata),  tadi  ( Bursera  serrata  ),  bebia  ( Gratoxylon  nerii/olium),  a few 
padouk,  Stcrcospennum  neuranthum,  palan,  nagyi,  didu,  Khaboung,  etc.  Kyattouu  wa  now 
began  to  shew  itself  sparingly  along  the  choung,  but  looked  wretched  and  leafless.  At  this 
Tay  I experienced  some  difficulty  in  procuring  guides,  but  finally  succeeded. 

30tli  March,  1871. — After  following  up  a small  but  very  winding  feeder  of  the  Allay 
choung  and  forcing  our  way  through  deserted  toungyas,  covered  chiefly  with  Thyssano/aena 
acari/era,  we  ascended  the  spur  that  divides  the  Allay  and  Paday  chouugs,  and  joined  the 
proposed  military  road  that  runs  along  the  ridge,  now  represented  only  by  a narrow  and 
often  obsolete  path.  The  ridges  are  still  covered  by  fossiliferous  boulders  although  the  forests 
have  passed  into  upper  mixed  forests,  containing  a strange  mixture  of  engyin,  Kiubalin, 
Vitex  canescens,  Dillenia,  parvi  flora,  a few  eng  trees,  Sterculia  urens,  S.  colorata,  toukkyan, 
sha,  good  grown  teak,  thinwin,  pyenkadu,  yung,  toung  kathit,  kway,  Zollingeria  macro- 
carpa,  kaboung,  tadi,  myouk  gna,  myouk  sha,  nagyi,  nabbe,  yemene,  tliim  byuu,  myaya,  etc. 
Of  bamboos  there  were  kyattoun  wa,  myinwa  and  teiwa,  but  all  leafless.  The  curious  nodes 
on  the  ridges,  so  characteristic  of  the  soft  sandstone  ridges  reappear  here.  We  soon  de- 
scended to  the  Allay  choung,  where  water  was  still  procurable  in  a pool,  and  encamped  here. 
A few  evergreens  were  seen,  such  as  Ficus  nitida,  Pterospermum  aceroides,  Murraya,  Wallichia 
ohlongifolia  and  a few  waya  bamboo. 

31s^  March,  1871. — lieascended  the  ridge,  and  continued  our  march.  The  forests  and 
the  geological  structure  of'  the  ground  remained  the  same.  Of  trees,  besides  those  of  yes- 
terday, we  met  with  lein  theiu,  Heterophragma  mlfurea.  Millettia  glaucescens  became  very  fre- 
quent, and  a few  nat-napyo  ( Musa  glauca)wexe  also  observed.  After  passing  the  IIso  bu  toung, 
a very  precipitous  passage,  we  reached  the  main  range  of  the  Yomah  about  P200  feet  high 
Up  to  this,  the  forests  had  changed  but  little,  and  engyin  was  still  frequent,  but  the  bamboos 
were  in  full  foliage,  and  we  again  enjoyed  shade.  Evergreen  forests  lay  at  our  feet  iu  the  deep 
gorges  and  valleys  extending  in  all  directions,  and  I felt  quite  refreshed.  Even  myPurmans 
Avho  sluggishly  and  depressedly  followed  me,  became  quite  enlivened  and  burst  out  into  their 
usual  merriment.  Water  was,  however,  nowhere  procurable,  except  in  a few  places  far  down 
the  choungs,  which  flowed  N.  and  S.  to  the  Swa  and  the  Kyet  sha  choung.  AVe  descended 
to  a small  feeder  of  the  Swa,  but  had  to  follow  it  far  down  until  we  met  with  water  and 
encamped  in  a spot  surrounded  by  evergreen  forests. 

1st  April,  1871. — This  morning  I sent  away  the  Karen  guides  as  they  were  perfectly 
ignorant  of  the  country  and  could  not  help  us  in  any  way.  Coming  again  on  the  rid^e,  we 
followed  the  wooden  mark  pins  of  the  surveyed  road.  The  Prome  character  of  vegetation 
now  disappeared  completely  and  even  myinwa  was  no  more  observed,  but  teak  trees  became 
of  finer  growth  and  tinwa  and  kyattounwa  grew  more  luxuriantly.  The  forests  were  now 
typical  upper  mixed  forests  while  evergreen  tropical  forests  continued  in  the  valleys.  We 
encamped  iu  one  of  Mr.  Oates’  old  camps  at  a small  feeder  of  the  Swa. 

2nd  April,  1871. — Continued  our  march  on  the  Ouk  Khyeug  tu  Kyan  (as  this  watershed 
is  called)  through  upper  mixed  forests.  Country  the  same  as  yesterday.  Saw  a teak  tree 
which  had  been  blown  down,  aud  which  measured  71  feet  to  the  first  branch  with  a girth  of 
only  10  feet.  Encamped  on  the  ridge  at  the  surveyor’s  old  camp  (G4  miles  from  Tayet  myo). 

3rd  April,  1871. — Followed  the  ridge  which  now  became  rather  crooked,  and  gave  us 
much  trouble  iu  marching  up  and  down,  before  we  came  to  our  next  camp  on  a feeder  of  the 
Swa,  at  mile  the  72nd.  The  forests  remained  the  the  same.  An  elegant  new  toon  tree  ( Cedi-cla 
multijuga)  appeared  to  be  rather  common  in  the  evergreen  forests  along  this  choung.  My 
people  had  no  more  stores  and  I myself  did  not  know  exactly  where  I was,  so  I sent  two  men 
in  search  of  a village  in  order  to  obtain  food. 

4 th  April,  187 1. — On  our  onward  march  along  the  ridges  we  met  with  our  reconnoitering 
Burmans  in  company  with  a few  Karens  carrying  bags  of  rice  that  spoke  volumes  in  favour 
of  a Burman’s  appetite.  The  forests  were  upper  mixed  forests  and  of  a moister  character, 
interspersed  with  evergreens  which  no  doubt  ascended  from  the  damp  valleys.  The  trees 
too,  were  fine  grown  and  lofty.  After  a few  miles  march  wo  branched  off  from  the  military 
road,  and  passing  through  hilly  toungyas  reached  a Karen  tay,  which  was  called  Moung  ku 
Tay,  if  I remember  correctly.  However,  we  continued  our  march  over  ridges  with  upper- 
mixed  forests  containing  teak,  and  over  toungyas  and  came  down  to  the  Choungmenah 
choung,  a feeder  of  the  Khaboung  choung  and  encamped  iu  a narrow  shady  gorge  overhung 
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by  evergreens.  The  country  became  botanically  quite  interesting,  full  of  evergreen  tropical 
forests  with  many  rare  species  in  it.  The  formation,  the  whole  way  since  we  left  the 
main  range  of  the  Yomali  was  permeable  soft  sandstone.  Our  further  route  to  Tounghoo 
which  we  could  have  reached  by  a march  of  2 or  3 days,  lay  in  the  bed  of  the  ohoung,  but  I 
resolved  to  march  only  a few  miles  a day  in  order  that  I might  have  opportunities  of  scruti- 
nizing more  carefully  the  numerous  trees  growing  in  the  Choungmenah  valley. 

5th  April,  1871. — Went  further  down  the  choung  and  encamped  in  the  vicinity  of  Wet- 
cho  muy  Tay  where — as  on  the  preceding  day — I found  upperinixed  forests  with  teak  on 
the  ridges,  and  evergreens  along  the  choung. 

6 th  April,  1871. — Continued  our  march  in  the  choung  and  encamped  after  passing  Ny- 
oung  beng  way  yua.  The  sandstone  and  slate  strata  are  here  only  slightly  undulating,  dip- 
ping at  10°  to  5°;  only  in  one  place  was  the  dip  80°  to  E.  by  N.  Forests  the  same  as  yester- 
day. The  principal  trees  in  the  tropical  forests  here  appeared  to  be  Sterculia  campanulata, 
Acrocarpus,  Payanelia,  Tctrameles , Albizzia  stipulata,  Kathit  ka,  thingan,  Parashorea  stellata , 
Swintonia , Tetranthera  Roxburghii,  Holigarna  Grahamii , Nanopetalum,  Ficus  Roxburghii  and 
F.  glomerata,  yemeue,  Millctti  glaucescens  very  frequent,  Gedrela  multijuga , Mangifera , Dua- 
banga,  Sterculia  scaphigera,  Albizzia  lucicla,  etc.  Ye  Kathit  ( Erythrina  lithosperma ) often 
formed  small  savannah-forests  along  the  banks. 

7th  April,  1871. — Moved  further  downwards  and  encamped  somewhere  below  the  Khy- 
eng  ni  choung  after  passing  Dhu  lu  Tay.  Met  mostly  with  toungyas  cut  in  evergreen  forest, 
with  patches  of  the  latter  left  untouched.  The  low  x'idges  (only  200  to  400  ft.  high)  bordering 
the  choung  bore  upper  mixed  forests  with  teak,  tinwa  aud  kyattoun  wa.  Ye  Kathit,  ma-u, 
and  thit  form  locally  a sort  of  spurious  small  savannah  forests  in  the  long-grassed  deserted 
toungyas.  As  it  may  be  anticipated,  the  thermometer  was  in  spite  of  the  advanced  season, 
all  the  way  very  low  in  this  valley,  ranging  before  sunrise  between  64°  and  66j°  rising  to 
97°  and  98j°  at  noon,  but  on  the  dry  ridges  it  rose  up  to  101°  to  102  degrees. 

8th  April,  1871. — After  a 4 hours’  march  we  encamped  below  the  Zaha  myoung  choung. 
The  evergreen  forests  disappear  here  rapidly  by  the  help  of  the  axe  of  the  Karens,  aud  be- 
come replaced  by  wretched  looking  poonzohs  or  deserted  toungyas.  With  the  exception  of 
the  unusually  rapid  thinning  of  evergreens,  the  forests  remained  the  same. 

9th  April,  1871. — This  morning  we  had  a good  deal  of  fog  and  dew,  something  quite 
unusual  during  the  hot  season,  but  not  uncommon  in  these  damp  valleys.  Moving  further 
down  the  choung  we  encamped  at  the  junction  of  the  Tay  myoung  choung,  a little  below 
To-u  (Twon-oo)  Tay  where  we  met  with  evergreen  tropical  forests,  interrupted  by  numerous 
toungyas.  Upper  mixed  forests,  with  teak  which  was  plentiful  here,  covered  the  ridges.  In 
moister  localities  along  the  choung,  we  also  found  teak  still  in  foliage.  . The  strata  of  soft 
sandstone  flattened  out  more  and  more,  shewing  a dip  of  only  about  5 °,  but  occasionally 
rising  to  20-30°. 

10 th  April,  1871. — Toungyas  became  now  more  extended  as  the  valley  opened  out  leav- 
ing only  small  patches  of  evergreen  forests  along  the  favourably  exposed  ridges,  while  upper 
mixed  forests  with  pyenma  tadi,  theing,  binga,  yemeue,  myaya  aud  teak  came  down  to  the 
edges  of  the  choung  along  sunny  slopes.  Encamped  in  a moister  upper  mixed  forest  a short 
distance  from  Gyo  beng  hsit.  Towards  evening  I cut  down  one  of  the  splendid  palms(Za- 
vistona  speciosa)  that  grew  in  a patch  of  evergreen  forests  half  a mile  up  the  choung  in  com- 
pany with  wa  tabwot. 

1 1th  April,  1871. — After  a short  march  in  the  Choungmenah  choung  we  left  this  stream, 
and  passing  the  village  Gyo  beng  hsit  at  a distance  entered  more  extensive  evergreen  forests 
of  a drier  character,  in  which  oaks  (Quercus  velutina ) appeared.  A march  of  a few  miles 
eastwards  brought  us  as  if  by  magic,  to  a low  forest  of  byu  ( Dillenia  pulcherrima),  joe  ( Wat - 
sura  villosa),  yindyke  ( Dalbergia  cultrata)  etc.,  which  finally  changed  into  typical  eng-forests. 
This  change  is  natural,  for  we  now  moved  on  diluvial  grounds,  stiff  loam  and  laterite,  on 
which  also  the  village  llsae  lay  doll  is  built.  Arriving  at  the  Pau  bay  choung,  we  encamped 
in  the  bed  of  this  choung,  a short  distance  from  a village. 

12 th  April,  1871. — Marched  eastwards.  After  leaving  the  banks  of  the  Pan  bay  choung 
aud  its  low  eng  forests,  cultivation  commenced,  but  from  the  waste  places  and  patches  of 
jungles  occasionally  left  standing,  savannah  forests  were  recognisable,  here  chiefly  composed 
of  baup.  At  9 A.  m.  we  arrived  at  Toungoo,  where  the  merry  folk  celebrated  their  Burmese 
new-year,  by  reciprocally  bestowing  on  each  other  their  liquid  salutations  through  large 
bamboo  syringes. 

Year  18G8. 

4 th  February,  1868. — Left  Toungoo  in  company  with  Dr.  Brandis  and  party  and  crossed 
the  Sittang  at  Myo  gyi,  continuing  our  march  through  savannah  forests  on  the  alluvium  of 
the  Sittang.  We  soon  entered  low  Eng  forests  growing  on  laterite  on  which  formation  also 
the  so-called  7 Pagodas  (Myatsonyinouug)  are  built.  Here  we  encamped,  aud  I remained  for 
want  of  elephants  till  Sunday,  while  Dr.  Brandis  and  party  left  for  liangoon. 
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5th — Oth  February,  18G8. — Various  excursions  in  different  directions  kept  mo  fully  at 
work,  the  forests  being  chiefly  upper  mixed  forests  on  syenitie,  schistose  and  other  metamor- 
phic  strata  ; low  Eng  forests  on  laterite  and  detritus  of  metamorphio  rocks.  A few  small  patches 
of  evergreen  tropical  forests,  and  a bordering  swamp  forest  at  the  out-skirt  of  the  Sittang 
alluvium  fully  employed  me  for  some  days. 

10 th  February,  1868. — Moved  on  to  Choungmenah,  a Karen  village,  on  a choung  of  the 
same  name.  The  cart-road  led  chiefly  through  upper  mixed  forests,  with  wapyu  gelay  and 
occasionally  tin  wa  and  teiwa  as  undergrowth,  with  rather  indifferently  grown  teak.  Huge 
boulders  of  granite  are  strewn  all  over  the  terrain,  which  seems  to  rest  on  shistose  substrata. 
Branching  off  to  the  right,  and  following  a footpath  we  soon  entered  evergreen  tropical 
forests,  which  were  soon  succeeded  by  eng  forests.  I put  up  at  the  zyat  of  Choung  menak 
and  prolonged  my  stay  for  the  following  week.  The  ranges  all  round  were  explored  and 
these  shewed  regularly  upper  mixed  forests  with  scanty  teak  along  the  slopes,  while  small 
patches  of  evergreens  border  the  bottom  of  the  valleys.  Hill  eng-forests  appeared  regularly 
on  the  higher  crests  and  summits,  in  which  especially  oaks  (Quercus  Brandisiana ) along  with 
eng  Symplocos,  banbwe,  yingat  ( Gardenia  obtusifolia) , lambo,  etc.  were  conspicuous.  Thurs- 
day was  spent  on  an  excursion  eastwards  across  the  ridges  (over  1000  feet  high)  which  extend 
in  the  direction  of  the  Myitgnan  choung.  These  were  covered  by  typical  hill  eng  forests 
growing  on  laterite. 

14/7i  February,  1868. — Rode  back  to  Toungoo  in  order  to  make  arrangements  with  Mr. 
Graham  for  a proposed  tour  to  the  Karen  hills  and  returned  to  Choungmenah  on  the  16th. 

17 tli  February,  1868. — Started  for  Palawa  Zeik  and  took  the  road  along  the  Toukyeghat 
river.  Upper  mixed  forests  with  Kyattounwa  were  the  forests  along  sunny  slopes,  while 
evergreens  usually  occupied  the  lower  grounds  along  the  choungs.  The  crests  of  the  ridges 
were  all  covered  with  hill-eng-forests.  On  arriving  at  the  Samong  we  had  to  encamp,  as  it 
was  found  impracticable  for  the  elephants  to  ascend  the  same  day  the  very  steep  ridge  before 
us. 

18/7i  February,  1868. — In  order  to  cross  the  steep  and  almost  vertical,  ascent  we  had  to 
unload  our  elephants,  and  get  the  baggage  carried  by  men  up  the  crest,  which  was  covered  by 
hill  eng  forests  and  in  which  beside  eng  grew  two  other  interesting  wood-oil  trees  ( Dipterocar - 
pus  costatus  and  D.  obtusi/oNus)  and  oaks.  Descending  to  a narrow  gorge  with  evergreens 
we  soon  joined  again  the  Toukyeghat  along  which  we  proceeded  chiefly  through  upper 
mixed  forests  with  teak.  About  a mile  from  Palawa  we  crossed  the  Toukyeghat  stream, 
which  is  rather  deep  here  and  followed  the  left  bank  over  rocky  ground,  on  which  chiefly 
Ajuga  with  sky  blue  and  Lindenbergia  with  golden  flowers  flourished.  We  put  up  at  Palawa 
zeik,  which  consists  of  only  a few  bamboo  sheds  not  inhabited.  This  place  is  situated  rather 
romantically  at  the  fork  of  the  Palawa  choung  and  the  Toukyeghat,  offering  a fine  opportuni- 
ty for  studying  the  influence  of  exposure,  the  shady  slopes  around  being  covered  with  ever- 
greens, while  the  opposite  sunny  slopes  have  nothing  but  leaf-shedders.  I made  up  my  mind 
to  stop  here  for  several  weeks,  the  country  all  round  being  exceedingly  favourable  for  collect- 
ing a large  variety  of  arboreous  species. 

19 th  February  to  28 th  February,  1868. — These  ten  days  were  spent  in  making  excursions 
in  all  directions,  visiting  the  Bogelay  ridges,  and  those  that  stretch  out  ou  the  opposite  bank 
of  the  Toukyeghat,  and  up  the  Palawa  and  other  choungs.  Another  and  very  tiresome 
excursion  up  the  Touhkyegoat  stream  was  accomplished,  when  we  had  to  construct  rafts  for 
crossing  at  several  places  as  the  slopes  along  the  banks  became  vertical  and  impassable.  The 
distribution  of  forests  all  over  these  tracts  was  regulated  only  by  the  factors  of  exposure  and 
light,  for  the  substratum  consisted  chiefly  of  syenitie  and  schistose  rooks,  both  having  a very 
similar  influence  upon  tree- vegetation.  Wapyu  gyi  and  another  gigantic  bamboo,  wabo  or 
Kyellowa,  is  characteristic  to  the  evergreen  tropical  forests  on  metamorphio  rocks  ; only  the 
latter  (Kyellowa),  is  sparingly  and  only  locally  found  also  on  the  soft  sandstone  of  the  Pegu 
Yornah.  • 

29 th  February,  1868. — Mr.  W.  Graham,  Deputy  Conservator  of  Forests,  arrived  ntmoon 
and  brought  with  him  the  required  number  of  Shan  and  Karen  coolies,  whom  I engaged  at 
Tounghoo  for  our  trip  into  the  hills.  Everything  was  packed  rather  hurriedly,  and  leaving 
behind  my  camp  at  Palawa,  we  started  at  once  for  Bogelay.  Ascending  the  watershed  between 
the  Palawa  choung  and  another  feeder  of  the  Toukyeghat,  through  extensive  hill  poonzohs, 
on  which  chiefly  Kyattoun  and  tinwa  with  Sponia  orientalis  wore  found,  we  soon  reached  the 
crest  of  the  Bogelay  ridges,  here  covered  by  debris  of  primary  rocks  and  hill  eng  forests,  in 
which  two  kinds  of  oaks  f Quercus  Brandisiana  and  Q.  Bancana)  appeared  ; but  these  forests, 
were  soon  replaced  by  hill-poonzohs  which  continued  .all  along,  leaving  only  a few  patches  of 
wretchedly  cut  out  upper  mixed  forests,  witli  a littlo  teak  along  a slope,  to  our  right.  These 
no  doubt  are  the  remains  of  the  teak-forests  that  existed  here  in  former  times.  The  whole 
country  is  as  far  as  the  eye  can  reach  deprived  of  all  its  forests,  and  only  in  a few  sholtercd 
localities,  or  rather  where  the  inaccessibility  of  rocks  prevented  a remunerative  toungya  culti- 
vation, are  patches  of  forests  still  to  bo  seen.  In  the  dopths  of  the  valleys  plantations  of 
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betlenufc  palms  interrupt  tlie  monotony  of  the  poonzohs  ami  toungyas,  in  which  here  and 
there,  a tree  is  left  standing,  the  crown  cropped  for  fuel  in  such  a way  as  only  to  add  to  the 
ugliness  of  landscape,  which  otherwise  is  not  without  its  romantic  outlines.  It  was  rather 
late  when  we  arrived  at  Bogelay,  a very  large  Christian  Karen  village. 

lit  March,  1868. — Remained  in  camp.  Visited  the  Chinchoua  plantations  which  were 
planted  out  along  a slope  some  years  ago  and  drew  up  a report  on  their  growth.  The  deserted 
Toungyas  all  round  here  consist  chiefly  of  Ageratum  conyzoides,  Bluinca,  Conyza  balsamifera 
and  C.  absinthifolia , Saccharum,  Impcrata , Polygala  glomerata,  teak  grass,  Vernonia  cinerea, 
Androsccpia  gigantea,  Conyza  viscida,  Thyssanolcena  acarifera,  Sida  rhombifolia . Glerodendron 
infortunatum,  Solatium  pitbescens,  Desmodium  gyroides,  Blumea  pterodonta,  Ptcris  aquilina , 
Melastoma , Hedyotis  scandens,  etc.  Amongst  these,  stragglers  of  former  cultivation  lingered, 
such  as  Benincasa,  Cajanus,  cotton,  etc. 

! 2nd  March,  1868. — After  leaving  the  Bogelay  ridges  we  had  to  ascend  on  the  other  side 
the  watershed  between  the  feeders  of  the  Myitguan  and  another  choung,  flowing  into  the 
Toukyeghat  to  the  north.  The  ridges  here  are  all  pretty  well  wooded,  although  they  are 
much  mutilated  by  touugya-cultivation.  Evergreen  tropical  forests  of  the  Toukyeghat 
character,  but  richer  in  variety,  occupy  the  shady  valleys  and  ascend  nearly  to  the  crest  on 
the  favourably  exposed  slopes,  while  on  an  isolated  top  of  the  ridge  itself  a patch  of  drier 
hill  forests  was  found  spared  from  toungjm  cultivation.  I had  but  little  time  left  for  botaniz- 
ing, as  the  distance  to  our  next  night  camp  was  too  far.  Passing  Yeddoh  gelay  to  our  right 
we  followed  the  ridges  until  we  arrived  at  Yeddoh  gyi,  a Karen  village  situated  on  a com- 
manding ridge  but  deprived  of  all  forests  except  along  the  slope  down  the  Myitguan  ne. 
The  large  bamboo,  wabo,  is  a conspicuous  feature  in  these  villages  of  Christian  Karens,  aud 
indicates  of  the  presence  of  human  habitations  in  the  same  way  as  the  Cocoa  palms  do  in  low 
tropical  regions.  Having  descended  to  the  Myitgnan  ne  after  passing  Kello,  we  ascended  a 
very  precipitous  ridge,  which  brought  us  round  almost  in  a half-circle.  Our  elephants  had, 
in  the  meantime  arrived  opposite  to  where  we  were,  and  we  were  obliged  to  send  them  back 
as  we  found  it  impossible  to  get  them  over  such  broken  ground.  Toungyas  of  all  ages  up  to 
10  years’  standing  began  now  to  be  very  numerous,  and  passing  over  a small  valley  we  had 
the  pleasure,  at  1 p.  m.  of  ascending  a steep  slope  upwards  of  2000  feet  high  at  an  angle 
of  80°.  The  whole  way  was  over  toungya  ground.  A dry  hill  forest  crowned  the  top 
of  the  hill,  but  we  passed  along  it,  about  500  feet  lower  down  through  endless  toung- 
yas descending  gradually  and  obliquely  towards  a choung,  bordered  by  evergreen  forests,  on 
which  the  village  of  Keloung  lies,  where  we  arrived  at  nightfall. 

3 rd  March,  1868. — -Our  path  led  us  along  the  slopes  of  the  Tini  choung  and  we  soon 
entered  drier  hill  forests  when  asceuding  the  watershed  of  the  Tini  aud  Thayet  chu  chouugs, 
in  which  I observed  chiefly  Eurya  Ghinensis,  Schima,  Coffea  tetrandra,  the  Cycas-like  lookiug 
Breynia  insignis  with  black  fibrous  stems  of  1 to  1|  feet  in  diameter,  oaks,  chestnuts,  a wood  oil 
tree,  Lantana  arborea,  Sanranja,  Engelhardtia  serrata , Ficus  conglomcrata,  Glochidion,  Garcinia 
anomala,  Stereospermum  fimbriatum,  Aporosa,  Vaccinium  Donianum  Turpini  t Nepalensis,  Caryota 
urcns  of  30-40  feet  in  height  by  3 feet  girth  Dillcnia  aurea,  Emblica  officinalis,  Helicia,  eto. 
Further  as  low  growth  Gleichenia  dic/iotoma,  Rub  us  rugosus,  Scnecio  albicans,  Osbeckia,  a small 
Rottlera,  Sclcria,  common,  Panicum  montanam,  teak  grass,  etc.  Of  bamboos  were  chiefly  the 
berry-bearing  scandent  bamboo,  Kyellowa  and  Ivvattounwa  with  wabo.  We  soon  entered  also 
pine  forests  (Pin  us  Easy  a),  but  these  had  just  been  cut  down  to  make  place  for  toungya  culti- 
vation. This  was  a very  painful  sight  to  me,  for  since  I left  Europe  17  or  18  years  ago,  it  was 
for  the  first  time  that  I fell  in  with  pine  forests.  Although  Puki  was  our  next  station  the 
night  overtook  us,  and  we  had  to  camp  as  well  as  we  could  in  a moister  hill  forest  on  the 
banks  of  the  Tayet  chu  choung. 

4*7*  March,  1868. — Asceuding  the  ridge  to  our  right  we  found  ourselves  again  in  drier 
hill  forests,  now  much  interrupted  by  typical  pine  forests  of  the  same  character  as  those  of 
yesterday.  Thyssanohena  acarifera  and  Andropogonous  grasses  prevailed.  Tristania  Bur- 
manica,  in  the  plains  a laterite  tree,  grew  here  in  the  pine  forests  on  granitic  substrata. 
After  passing  extensive  old  hill  toungyas  of  about  10  to  12  years  of  age  in  which  especially 
Nditris  had  densely  sprung  up  with  Ternstroemia,  we  descended  to  the  valley  of  a feeder  of 
the  Myitgnan  choung  where  Puki  at  present  lies,  in  a truly  homely  landscape,  with  rounded 
hillocks  clad  with  pine  forests  at  a distance,  and  similar  ones  towering  above  us  on  the  high 
ridge  on  which  the  village  leans.  We  arrived  here  at  10  a.  m.  ; but  I soon  found  that  my 
Shan  men,  a boisterous  set,  had  refused  to  go  any  further.  While  Mr.  Graham  was  remonstrating 
with  them  about  their  conduct,  I ascended  the  ridge  that  separates  the  waters  of  the  Myit- 
gnan from  those  of  the  Kye  choung.  The  ascent  was  very  steep,  first  through  cut  toungyas 
in  which  a sky  blue  Lcspedeza  abounded,  then  into  the  pine  forests.  The  Karen  guide  who 
accompanied  me,  seeing  the  difficulty  we  had  to  overcome  in  passing  over  ground  covered 
with  slippery  pine-needles,  went  a head  and  made  a path  by  pushing  the  needles  aside  with 
his  hands.  Little  undergrowth  only  could  be  seen,  restricted  almost  to  Androscepia  gigantea 
which  was  plentiful  and  2 species  of  Lcspedeza , with  occasionally  a Crotalaria  Ferruginea  eto. 
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Tlio  crost  of  the  ridgo  is  about  4000  feet  high  and  bears  heavy  damp  hill-forests  on  the  favor- 
ably exposed  slopes  of  the  opposite  side,  with  lofty  trees  up  to  120  feet  in  height.  After  having 
collected  what  I could  reach  with  the  aid  of  ray  gun,  we  descended  towards  evening  to  Duki, 
where  1 found  Mr.  Graham  still  busy  with  his  diplomatic  discussions  which  nearly  ended  in 
a regular  row.  However,  only  two  of  the  worst  of  them  left  us,  and  the  remainder  agreed  to 
go  with  us. 

5th  March , 18G8. — The  path  was  winding  throngh  hill-toungyas  along  the  slopes  of  the 
Kye  and  Myitgnan  watershed,  and  we  had  a good  deal  of  marching  up  and  down  the  numer- 
ous little  choungs  coming  down  from  these  ridges,  until  we  finally  ascended  the  ridge,  and 
found  ourselves  again  in  pine  forests,  in  which  Androsccpi  t gigautea  formed  the  principal 
undergrowth.  These  pine  forests  were  soon  interrupted  by  drier  hill  forests,  consisting  chiefly 
of  oaks,  Ternstroemia,  Eurya,  Engelharcltia,  Garcinia  el/iptica,  Turpinia  nepalensis,  Vaccinium 
etc.  Descending  to  the  Laytlo  clioung,  a feeder  of  the  Yungzelin  stream,  majestic  ever- 
greens formed  a dark  forest  of  the  kind  I distinguished  as  moister  hill  forests,  but  it  was  im- 
possible without  spending  several  weeks  to  make  out  the  lofty  trees  here.  We  passed  several 
fine  tree  ferns  25  feet  in  height,  and  an  Arundinaria  formed  locally  a dense  undergrowth, 
amongst  which  the  curious  fungus-like  looking  Bu/anophora  globosa,  formed  clumps  as  large 
as  a child’s  head.  We  encamped  at  the  usual  resting-place  near  a huge  overhanging  rock, 
where  we  found  the  Rev.  Mr.  Parish’s  old  camp. 

6th  March , 1868. — We  had  to  go  a little  way  down  the  Laytlo,  along  the  banks  of  which 
I found  the  first  violets.  A path  branches  off  to  the  left  following  which  a very  steep  ascent 
through  moister  hill-forests  soon  brought  us  over  rough  ground  to  the  narrow  crest  of  the 
so-called  Loko  ridge.  The  slopes  to  our  left  were  occupied  by  stunted  hill-forests,  while 
along  the  very  precipitous  slopes  to  our  right,  pine  trees  grew  scattered  over  the  grassy  sides, 
chiefly  composed  of  Arundinclla , Andropogon,  Carex,  etc.  Here  and  there  a low  palm  ( Cha~ 
mcerops  Khasyana ) could  be  seen  amongst  the  pines.  The  vegetation  here  was  of  course  quite 
temperate,  although  the  elevation  only  varied  between  5000  to  6000  feet.  Oaks,  Myrica,  pines, 
Rhododendron,  Vaccinia , etc.  were  common,  while  the  grassy  slopes  shewed  abundant  species 
of  the  parsley  family,  Gentiana,  Senecio  etc.  Some  passing  Karens  had  set  fire  to  the 
grass  which  rapidly  spread  over  the  ridge  much  to  my  annoyance.  The  ridge  is  very  sharp 
and  narrow,  and  became  at  its  highest  point  so  precarious  that  I crawled  on  my  hands  and  feet 
over  the  peak  in  preference  to  going  along  the  precipitous  slopes,  about  4000  feet  high, 
covered  with  slippery  pine  needles.  A rapid  descent  brought  us  to  the  bottom  of  a dark 
valley  with  moister  hill-forests,  in  which  Ophiopogon  with  its  beautiful  blue  berries  formed 
a substitute  for  the  missing  grass.  But  we  had  soon  to  ascend  nearly  as  high  again  as  be- 
fore and  continued  our  march  on  the  crest  of  a ridge  lying  between  the  Loko  ridge  and  the 
Nattoung  of  which  latter  it  is  a spur.  We  had  now  a full  view  of  this  mountain  on  which  a 
flagstaff  has  been  erected.  The  forests  became  beautiful ; the  ridges  were  covered  with  drier 
hill-forests  while  the  sides  were  occupied  by  moister  hill-forests,  resembling  (especially  those 
of  the  gorges)  those  in  the  Java  hills.  Along  an  almost  vertical  slope,  densely  overgrown 
with  moister  hill-forests,  and  through  a dense  growth  of  Arundinaria  we  soon  got  on  the 
Nattoung  itself,  and  finally  emerged  on  the  woodless  plateau,  behind  which  the  flagstaff  was 
visible  sticking  out  from  the  low  stunted  hill  forests.  We  encamped  under  an  old  pine,  and 
a visit  to  the  top  of  Nattoung  closed  our  day’s  work. 

7 tli  March,  1868. — Halted.  The  day  was  spent  in  exploring  the  forests  all  round. 
European  plants  were  chiefly  conspicuous,  2 kinds  of  Gentiana,  Eteris  aquilina,  Vaccinia , 2 
or  3 species  of  Pogonatum,  Funaria,  2 species  of  Senecio,  Hypericum,  Lycopodium  clavatum. 
The  grass  was  all  burnt  down  and  consisted  chiefly  of  high-growing  Arundinclla,  and  a 
hairy  Andropogon.  In  boggy  places  the  remains  could  be  seen  of  JDroscra  lunata,  together 
with  a few  small  European  Scirpece,  that  spring  up  in  the  brown  cushion  like  masses  com- 
posed chiefly  of  Campylopvs,  intermixed  with  Pogonatum.  C/adonia,  and  in  some  places 
Eceomyces,  formed  conspicuous  patches  on  the  ground.  The  forests  wore  chiefly  stunted  hill 
forests  gradually  passing  on  favourably  exposed  slopes  into  moister  hill  forests.  In  the  val- 
ley, where  a clioung  glitters  over  the  rocky  bed,  trees  attained  the  height  of  120  to  130  feet. 
A new  kind  of  rattan,  the  underpart  of  whose  leaves  were  white  is  the  only  representative  of 
palms  here.  The  Javanese  1 tubus  a/pestris  and  R.  rugosus  were  plentiful  together  with 
Sarcopyrarnis,  Begonia  etc.  The  stems  appeared  densely  clothed  with  mosses  and  Jfymeno . 
phyllece,  amongst  which  a beautiful  Pleione  was  plentiful  and  in  full  flower.  Epiphytic  Vac* 
cinia,  with  crimson  or  scarlet  flowers  looked  beautiful  while  the  white  flowered  Rhododen- 
dron Moulmcincnsc  stood  in  full  blossom.  Just  below  the  top  the  Rhododendron formosum 
grows,  which  has  unnecessarily  been  made  into  a new  species  (Rh,  Veitchiauum),  a 
shrub,  along  with  Arundinaria  and  a large  flowered  Gentiana  struggle  here  against  the 
influence  of  weather  and  exposure.  Wo  had  all  the  day  dense  fog  with  a strong  W.  N.  W. 
breeze  which  finally  burst  into  a most  disagreeable  rain  lowering  the  thermometer  between 
3 and  4 i».  m.,  to  between  51  and  53°.  1 could  do  little  more  than  watch  my  thermometer, 

and  hope  for  better  weather  the  next  day. 
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8th  March , 1868. — Rained  all  night.  At  midnight  my  camp  was  alarmed  by  the  uncalled- 
for  visit  of  a tiger,  who,  however,  went  off  without  taking  with  him  any  booty.  The  weather 
was  worse  than  yesterday,  and  during  a break  in  the  rain  I went  to  the  top  of  the  hill  but 
soon  had  to  return  on  account  of  a heavy  storm  that  commenced  and  continued  the  whole 
day,  gradually  swelling  into  a perfect  gale.  We  were  detained  for  the  rest  of  the  day,  and 
fortunately  for  us  our  tent  stood  sheltered  by  the  forest  at  our  back,  or  it  certainly  would 
have  been  blown  down,  had  it  been  pitched  on  the  plateau  itself.  Our  people  were  placed 
in  a most  distressing  condition,  being  unable  to  fetch  water  to  cook  their  food,  or  even  to 
keep  up  the  fires  to  warm  themselves.  Late  in  the  night  the  Karens  who  had  volunteered 
the  previous  day  to  go  down  to  Kolodo  for  food,  came  back  in  a miserable  plight,  wet 
through  and  through.  It  is  only  steady,  wiry  men,  like  these  Karens  who  could  stand  such 
a gale  on  the  ridges  without  being  blown  off,  and  who  could  find  their  way  in  spite  of  rain 
and  darkness  up  to  the  very  top  of  Nattoung. 

9 tli  March,  1868. — During  the  night  the  sky  cleared  up  to  our  great  delight,  for  our 
men  had  spent  the  previous  day  without  food,  and  were  shivering  with  cold.  The  morning 
was  very  fine,  and  our  camp  was  all  alive,  as  the  men  lit  the  fires  to  cook  their  food,  and  spread 
out  their  best  garments  to  dry.  In  the  mean  time  I went  over  the  the  hill-ranges  towards 
the  Tegako  toung,  a hill  some  200  to  300  feet  higher  than  the  Nattoung,  covered  apparently 
with  stunted  hill-forests,  but  inaccessible  from  our  position.  The  view  from  the  top  of  this 
hill  was  beautifully  clear,  and  I could  see  the  Salween  winding  its  course  through  a deep 
valley,  while  hills,  apparently  more  than  10,000  feet  high,  towered  up  in  the  Siamese  territory. 
On  my  return  from  this  excursion  we  did  not  think  it  advisable  to  prolong  our  stay  on 
the  top  of  the  ridge  on  account  of  the  scarcity  of  food  aud  the  general  condition  of  our 
people  ; after  all  had  therefore  taken  their  meals,  we  made  our  retreat  along  the  same  route  as 
that  by  which  we  had  come  up.  Late  in  the  evening  we  reached  our  old  camp  at  Laytlo 
choung  where  I found  to  my  dismay  the  bundles  of  plants  which  I left  behind  under  the 
shelter  of  an  overhanging  rock,  were  perfectly  drenched  and  spoiled. 

1 0th  March,  1868. — Went  as  far  as  Puki,  along  the  same  route. 

1 \th  March,  1868. — To-day  we  branched  off  from  our  former  route,  and  ascended  the 
ridges  to  our  left,  which  seemed  to  be  a continuation  of  the  Chelsoko  range.  The  highest 
point  reached  was  about  5000  feet.  The  forests  were  chiefly  pine  forests  with  drier  hill- 
f'orests,  but  in  descending  towards  Plumadoe  we  again  entered  most  beautiful  moist  hill- 
forests,  which  continued  until  we  came  in  sight  of  the  Myitgnau,  where  touugyas  and  upper 
mixed  forests  replaced  them  below  an  elevation  of  3000  feet.  A sharp  descent  brought  us 
to  Plumadoe  itself,  a large  village  of  Christian  Karens.  The  topography  of  the  surrounding 
country  presented  the  most  inviting  of  the  localities  we  passed  for  a Chiuchona  plantation, 
and  was  as  such  recommended  by  us  to  the  authorities,  although  it  stood  at  an  elevation  of 
only  about  2,500  feet.  The  defect  of  elevation  was,  however,  remedied  by  the  surrounding 
shelter  as  well  as  degree  of  exposure,  which  the  valley  offered  aud  which  taken  into  considera- 
tion would  probably  afford  the  same  advantages  as  a site  3,500  to  4000  in  elevation  with  a 
free  exposure. 

12th  March,  1868. — The  early  morning  was  occupied  by  me  in  going  over  the  ground 
selected  for  Chinehona  plantation  and  in  taking  a rough  sketch  of  it.  The  substratum 
appeared  to  be  composed  of  metamorphic  rocks.  Our  men  were  sent  on  to  Mundeing  and 
we  followed  a few  hours  afterwards.  It  seemed  as  if  we  had  left  a paradise  behind  us,  for 
the  whole  Myitgnan  valley  is  almost  perfectly  denuded  of  its  forests.  Only  a single  small 
patch  of  evergreen  forest  was  met  with  before  we  ascended  the  slopes  of  the  water  shed  be- 
tween the  Myitgnan  and  the  little  Kye  choung,  along  which  the  path  wound  up  and  down 
through  endless  toungyas.  The  monotony  of  these  is  only  interrupted  by  a few  Karen 
villages  or  betelnut  gardens,  the  latter  being  especially  refreshing  on  account  of  the  beautiful 
shade  and  coolness  they  produce.  The  opposite  water  shed  towards  the  Choungmenah 
choung  also  appeared  to  be  woodless.  What  a destruction  of  forest  must  have  gone  on  here 
since  1859  ! Dr.  Brandis’  sketch-map  of  the  teak  localities  in  the  Tenasserim  aud  Martaban 
provinces  represented  the  whole  valley  as  one  teak-forest  of  36  square  miles,  aud  now  hardly 
a single  teak  tree  can  be  seen,  in  fact  only  scattered  trees  which  partake  of  the  character  of 
an  upper  mixed  forest  are  left  to  indicate  their  former  existence.  Such  destruction  must 
sooner  or  later  become  the  subject  of  serious  consideration  and  it  is  strange  that  the  Chris- 
tian Karen  inhabitants  of  the  valley  should  not  have  learnt  the  undoubted  value  of  the  forests. 
After  passing  Mundeing  gyi  we  fell  in  with  a small  upper  mixed  forest  with  a few  teak  trees  in 
it  ; here  we  turned  to  our  right  and  after  passing  a little  choung  soon  reached  Mundeing 
geley,  situated  on  a commanding  position  opposite  to  Yedoh-gyi. 

13 th  March,  1868. — At  dawn  of  this  morning  we  marched  down  the  slopes  through 
toungyas,  and  crossing  the  Tini  loh,  bordered  by  evergreens,  we  again  ascended  through 
touugyas,  the  low  ridges  on  the  other  side  joining  at  Kelloh  the  route,  we  had  come 
by  the  previous  week,  and  arrived  at  Bogelay  about  3 p.  m.,  where  we  found  our  elephants. 
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14/7/  March , 1808. — Halted.  Paid  and  discharged  the  coolies. 

1 5/7/  March,  18G8. — Moved  on  to  Palawa  zeik,  where  1 found  my  old  camp,  hut  the 
men  in  charge  of  it  were  laid  up  with  fever. 

16*7z  March,  1868. — Mr.  Graham  left  this  morning  for  Toungoo  while  I recommenced  my 
excursions  into  the  surrounding  forests,  in  which  a good  number  of  trees  had  in  the  meantime 
come  into  flower.  These  tropical  forests  afford  new  subjects  of  interest  as  often  as  one  enters 
them,  as  every  month  produces  a change  in  the  general  appearance  of  their  constituents. 
It  is  difficult  therefore  in  the  course  of  a short  journey  through  the  forests,  to  describe  them 
accurately,  and  it  thus  often  happens  that  only  their  floral  developemeut  is  described,  and  not 
their  true  character.  My  excursions  occupied  me  for  4 successive  days,  during  which  time  I 
made  numerous  additions  to  my  lists  of  trees. 

20 th  March,  1868. — Moved  my  camp  to  Nakawa  choung  half  way  between  Palawa 
zeik  and  the  seven  pagodas  and  situated  in  the  heart  of  tropical  evergreen  forests.  Here  I 
continued  my  excursions  up  to  the  27th  ; but  suffered  much  from  attacks  of  fever. 

28/7z  March,  18G8. — Returned  to  Toungoo  and  remained  there  till  the  8th,  arranging  and 
packing  my  collections,  engaging  new  hands,  etc.  During  my  stay  my  interpreter  left  my 
service,  having  suffered  a good  deal  from  fever. 

9/7/  April,  1868. — Returned  to  the  Toukyeghat  and  put  up,  as  usual  at  the  zyat  of  the 
seven  pagodas.  Here  I visited  the  various  leaf-shedding  forests,  and  more  especially  the  Eng 
forests,  which  had  assumed  quite  another  aspect  on  account  of  the  numerous  gay  flowers  that 
now  adorned  the  trees.  Roth  my  elephants  arrived  with  sore  backs,  and  I had  to  wait  for 
12  days  till  I got  others. 

22 nd  April , 1808. — The  fresh  elephants  arrived  yesterday,  and  this  morning  I started 
again  for  my  old  camp  at  Nakawa  choung,  where  much  still  remained  to  be  done.  Here  X 
remained  until  the  27th.  The  days  were  hot  and  sultry,  with  heavy  thunder-storms  which 
usually  commenced  with  such  force  as  to  bring  down  lofty  trees.  My  camp  was,  however, 
pitched  in  the  bottom  of  the  Nakawa  valley,  and  was  thus  sheltered,  but  in  spite  of  this  we 
were  in  frequent  danger  owing  to  the  fall  of  heavy  branches  of  trees.  On  one  occasion,  at  mid- 
night, a lofty  tree  which  stood  before  my  tent  broke  at  its  very  root,  and  fell  straight  over 
the  tent,  but  its  descent  was  fortunately  arrested  by  the  thick  entangled  branches  of  a Bauhi- 
nia  and  thus  my  life  was  saved.  My  people  soon  became  prostrated  with  fever  one  by  one, 
and  I myself  had  several  severe  attacks  which  necessitated  my  leaving  the  forests,  much  to 
my  regret,  for  the  storms  had  brought  down  such  quantities  of  branches,  that  the  collection 
of  specimens  of  trees  was  rendered  quite  easy. 

28/7/  April,  1868. — I started  this  morning  alone  for  the  seven  pagodas,  leaving  my 
sick  people  to  follow  on  the  elephants,  but  I soon  found  that  I was  weaker  than  I thought : 
I slipped  from  my  saddle  several  times,  almost  helpless,  but  my  pony  seemed  to  understand 
my  condition,  for  he  remained  by  my  side  like  a dog.  On  arriving  at  the  zjTat  I stopped  for 
the  next  three  days,  confined  to  my  bed. 

ls/5  May,  1868. — Early  this  morning  I moved  to  Toungoo,  staying  there  for  the  next 
ten  days  until  I had  recovered.  During  that  time  I made  my  preparations  for  my  trip 
down  to  Rangoon  via  Minlan  and  Pegu.  I had  however  to  change  my  plans  at  the  advice  of 
the  civil  surgeon  of  the  station,  and  to  take  the  route  by  boat  down  the  (Sittaug. 

Year  1871. 

15 ih  April,  1871. — Toungoo.  After  having  packed  my  collections  and  arranged  other 
little  affairs  during  the  preceding  2 days  I started  to-day  for  the  Chinchona  plantations  on 
the  Shan  toung  gyi  hill,  east  of  Toungoo,  in  order  to  report  upon  them,  at  the  request  of  the 
Deputy  Conservator  of  the  division. 

After  crossing  the  Sittang  river,  we  again  came  upon  savannah  forests  intersected  by 
small  lakes  and  choungs,  bordered  by  small  patches  of  swamp  forests.  The  laterite  formation 
which  here,  as  along  the  Yomah,  borders  the  outskirt  of  the  Martaban  hills,  soon  replaoed 
the  alluvium,  and  the  forests  were  accordingly  Eng-forests  with  admixtures  peculiar  to  this 
province,  such  as  Tristania,  Anneulea,  Quercus,  etc.  Encamped  at  Allay  myoung, 

16/7/  April,  1871. — Leaving  the  eng-forest  on  laterite  ground  we  soon  entered  (on 
older  formations  strewn  with  granite  boulders)  one  of  those  forests  characteristic  of  Martaban, 
which  combine  in  some  degree  the  character  of  Evergreen  and  upper  mixed  forests, 
though  still  belonging  to  the  latter  class.  Teak  was  only  sparingly  represented  here.  After 
passing  over  some  low  hills,  on  the  top  of  one  of  which  hill-laterite  with  a stunted  eng- 
forest  unexpectedly  appeared,  we  descended  into  low  lands  covered  by  Evergreen  tropical 
forests,  and  encamped  at  a small  choung  (Tabie  chg.  ?).  The  formation  appeared  to  be  schist 
dipping  N.  W.  at  80°  occasionally  very  ferruginous  and  decomposing  into  a kind  of  laterite. 
The  forest  itself  is  identical  in  vegetation  with  that  of  the  Toukyeghat  in  which  I spent  so 
many  weeks  in  1868. 
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177/j  April , 1871. — After  crossing  numerous  little  choungs  which  traverse  this  Ever- 
green forest,  we  emerged  finally  at  the  commencement  of  a spur  of  the  water-shed  between 
the  Toukyegat  and  Sittang  rivers.  Troublesome  deserted  toungyas  continued  on  the  same 
for  several  miles,  until  the  ground  became  strewn  with  granitic  boulders,  when  the  upper 
mixed  forests  remained  untouched.  Having  passed  the  ridge  at  the  path  to  Kyettike,  we 
encamped  at  a little  chouug  quite  conspicuous  on  account  of  the  great  number  of  yellow- 
flowered  Phrynium,  which  grow  here.  The  forests  around  this  place  are  upper  mixed  forests. 

18f7i  April,  1871. — Continued  our  march  on  the  ridge.  The  spur  shews  (as  was  to  be 
expected)  Evergreen  tropical  forests  along  its  northern  face,  and  at  the  bottom  of  the  vallies, 
but  on  the  sunny  slopes  upper  mixed  forests  continued.  These,  however,  were  soon  replaced 
by  poonzohs  about  10  to  11  years  old,  in  which  lynggyan  ( Dillenia  parviflora)  Kyun  nalien, 
bambwe,  Rhus  semialata,  Lantana  arborea,  etc.  had  sprung  up.  Ascending  to  an  elevation  of 
about  2000  feet,  a change  for  the  better  occurred,  and  after  a troublesome  cut  through  a wa- 
pyu  geley  jungle,  we  descended  to  the  Sway  nyoung  beng  chouug,  amongst  which  Sanrauya 
Roxburghii  with  its  azure-blue  blossoms  was  conspicuous.  Ascending  on  the  other  side  to 
an  elevation  above  3000  feet,  patches  of  drier  hill  forests  interrupted  the  monotony  of  the 
hill -poonzohs,  in  which  Sfercu/ia  ornata,  Dillenia  aurea,  Pithecolobium,  etc.  could  be  observed, 
indicating  the  former  existence  of  drier  hill  forests.  On  arriving  at  the  crest  of  the  water 
shed,  we  met  with  flue  typical  drier  hill-forests  with  oaks,  Schima,  Pyrenaria  camelliceflora, 
Helicia,  etc.  and  soon  arrived  at  the  Chinchona  plantation  on  Shan  touug  gyi,  beautifully 
situated,  but  unfortunately  having  a Western  exposure.  The  soil  is  peculiar  meagre  brick  red 
soil,  full  of  angular  quartzy  korrels,  and  apparently  a decomposed  granite,  although  no  sub- 
strata could  be  traced  down  to  a depth  of  15  feet.  As  is  usual,  these  Martaban  hills  are  full 
of  rounded  huge  granite  boulders,  but  they  have  no  connection  with  the  soil  itself.  The 
average  height  of  the  trees  was  between  50  to  60  feet,  and  along  the  chouug  itself  they  were 
70  to  80  feet  high.  Here  a sort  of  tea  ( Camellia  cauclata  ?)  a small  tree,  15  feet  high,  is  not 
uncommon.  As  my  elephants  had  not  come  up,  I sent  down  some  of  my  men  to  fetch  my 
bedding,  etc.  for  the  night,  but  they  only  returned  at  1 a.  m.  iu  the  morning. 

19 th  April , 1 871  — The  forenoon  was  spent  in  exploring  the  environs  round  the  plantation, 
the  forests  being  chiefly  drier  hill  forests  replaced  by  damp  ones  iu  sheltered  valleys.  Wabo  and 
Kyellowa  were  plentiful  and  still  more  so  was  a climbing  bamboo  ( Pseudostachyum  compac- 
tiflorum)  of  which  the  globular  fruits,  the  size  of  a small  apple,  hung  gracefully  down,  or  were 
densely  strewed  on  the  ground.  The  following  were  the  plants  chiefly  noted  : Schima  oblata,  and 
Sch.  Wallichii,Myrica  gale,  Albizzia  stipulata,  Pandanus  furcatus,  Wallichia  oblong  if olia,  Strobi - 
lanthes  Brandisiana,  a Phrynium  with  large  leaves  but  flowerless,  Helicia  robusta,  Quercus  spicala, 
Eurya  Chinensis  and  E.  Japonica,  Ternstoemia  Japonica,  Anneslea  monticola , Rubus  rugosus,  Pi- 
thecolobium montanum,  Bischoffia  Javanica,  Ampelopsis  Ilimalayana,  Vitis  affinis  and  another  sp., 
Smilax,  a tomentose  Bauhinia,  Alpinia  nutans  ? and  another  sp.,  Dillenia  aurea,  Melastoma 
Malabafhricum  &$  a little  tree,  Pollinia,  Dianella,  Areca  gracilis,  2 species  of  Symplocos,  a 
Psychotria , Castanca  diversifolia,  Sonerila  secunda,  Chamaerops  Kliasyana,  Xyris  Wallicliii,  Nip- 
hobolus,  Pleopeltis,  llymenoplvyllum,  Pteris  aquilina,  Leea  sambucina,  Chavica,  Vaccinium 
macrostemon,  Tabernaemontana,  Aporosa,  Calophyllum  spectabilc,  Begonia,  Strobilanthes  penste- 
monoides,  Molineria  recurvata , OsbecMa  rostrata,  Lepidagathis  mucronata,  Hoya,  Turpinia  Nepa- 
lensis,  a strigose  Argyreia,  Ardisiu  sp.,  Orthopogon  sp.  Beilschmiedia  globularia,  Garcinia  anomala , 
Saurauja  Roxburghii,  Pyrenaria  camel liaeflora,  Podocarpus  neriifolia,  a new  Calamus  with 
the  leaves  white  beneath,  Smilax  lanceae/'olia,  Cnestis  ignea,  Lygodium  polystachyum,  Steno- 
chlaeua  scandens,  Maesa  ramcntacea,  Wendlandia  glabrata,  Peliosanthes  macrophylla.  Papist ra 
nutans , Ophiopogon,  Carex,  Commelyna  obliqua,  Polygonum  Chinense,  Aspidium,  Nephrodium , 
Gymnogramme  decurrens,  Asplenium  laserpitiifolium,  Didymocarpus  mollis,  etc.  It  will  be 
observed  from  this  list  that  a good  number  of  alkali  plants  are  amongst  the  represeutatives  ; 
and  also  that  not  a few  of  the  low  level  shade  plants,  ascend  to  this  elevation,  quite  in  unison 
with  the  dampness,  as  causal  factors.  Returning  to  my  camp  about  noon  I was  startled  to  fiud 
a Karen  deputation  waiting  for  me,  who  claimed  damages  from  me  for  having  burnt  down 
their  toungyas  to  the  amount  of  about  500  baskets  of  rice.  I looked  rather  astonished,  the 
more  so  as  I could  not  see  any  fire  around  me,  and  was  not  aware  that  a jungle  fire  had  raged 
over  the  ridges  we  passed  yesterday.  I of  course  declined  to  pay  any  damages,  particularly  as 
their  separate  statements  were  of  a contradictory  nature  To  bring  the  long  discussiou 
to  a close  I mounted  my  pony  and  rode  with  them  to  the  scene  of  the  fire,  and  told  them  there 
that  the  only  redress  they  could  obtain  was  by  an  appeal  to  the  court  at  Toungoo.  On  return- 
ing to  the  plantation  I looked  over  the  nurseries  which  were  well  kept  ; the  seedlings,  though 
very  young,  had  not  sutfered  from  the  drought,  though  the  ferns  iu  another  shed  had  all  died. 

The  jungle  fire  approached  nearer  to  the  plantation  aud  towards  midnight  it  was  only 
a little  more  than  a mile  of.  It  was  one  of  the  largest  fires  I ever  saw  in  Burma.  It  raged 
chiefly  amongst  the  gigantic  wabo  bamboos,  and  the  tongues  of  fire  reached  a height  ot  70 
feet,  enveloping  the  trees  and  producing  au  alarming  noise  by  the  explosion  of  the 
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bamboo-joints.  I always  wondered  why  Karens,  especially  those  who  live  near  pine  forests, 
took  so  much  care  not  to  light  jungle  fires,  but  this  present  occasion  explained  the  reason. 

28 th  April,  1871. — I returned  through  the  burning  forest,  which  now  offered  a deso- 
late aspect  with  its  scorched  leaves,  smouldering  trunks  and  dense  smoke.  On  arriving 
at  Tau  pya,  I met  my  elephants  which  I sent  on  at  once.  Here  I made  enquiries 
as  to  the  direction  from  whence  the  fire  was  first  seen  coming,  and  it  was  unanimously 
pointed  out  to  me  to  have  come  from  the  other  side  of  the  Suay  myoung  ben  chouug. 
This  satisfied  me  that  none  of  my  men  could  be  blamed  for  the  occurrence  and  I 
marched  on  over  the  toungyas  crossing  the  Palo  choung  and  ascended  the  opposite 
ridge,  where  I fell  in  with  our  old  route  and  encamped  at  a little  choung  behind  the  Suay 
uyoung  ben  chouug. 

21  st  April , 1871. — We  went  on  to  our  old  camp  at  Thabyi  choung  where  we  stayed 
for  the  night.  The  jungle  fires  had  not  touched  the  toungyas  on  the  ridges  we  had  passed, 
but  reappeared  along  the  outskirt  and  interior  of  the  Evergreen  forests  ; a sure  sigu  that 
the  fire  had  been  caused  by  Karen  honey-hunters,  groups  of  whom  had  passed  us. 

22 ml  April,  1871. — Moved  onwards  to  Sa-wa-yua,  a Shan  settlement  and  encamped  in 
a bordering  swamp-forest. 

23 rd  April,  1871. — Returned  to  Touugoo  and  put  up  at  Mr.  Graham’s,  the  zyat  being 
occupied  by  other  parties. 

Year  1868. 

11  th  May,  1868. — Toungoo.  Started  by  boat  for  Rangoon,  but  did  not  come  further  than 
to  the  junction  of  Toukyeghat.  Vegetation  savannah  and  savannah  forests  on  alluvium. 

12 th  May,  1868. — Contiuued  our  journey  to  a village  the  name  of  which  I do  not  re- 
member. Along  the  banks  (alluvium)  grew  chiefly  Amarantus  spinosus,  Chenopodium  album , 
Mollurjo  spergula  and  M.  glinus,  Portulaca  oleracea,  Bonnaya  veronicaefolia,  Vanclellia  Crustacea 
and  V.  multiflora,  Cyperus  umbellatus,  C.  Haspan,  C.  pygmaeus,  C.  Irio  and  C.  vulgaris,  etc. 
Eclipta  erecta,  Pongatium,  Coryza  Acgyptiaca,  Gnaphalium  Indicum  and  G.  multiceps,  Physahs, 
Sphaeranthus,  Co/ocnsia  virosa,  Tric/iosanthes  integrifolia,  Grangca  madcraspatana,  Nicotiana 
Tabacum , Saccharum  spontaneum,  Eleusine,  Nasturtium  Bcngalense,  Hcliotropium  Indicum,  Den- 
tcl/a,  Hedyotis  paniculata,  H.  biflora,  etc.  Ammannia  Inclica,  Jussiaea,  Blumea  Wightiana  and 
other  species,  Fimbristylis  diphylla,  F.  miliacea,  etc.,  Agcratum,  Polycarpum  depressum,  Bud- 
dleia,  Isolepis squarrosa,  Thespis  divoricata,  Polygonum, Indigof era,  Athroisma  laciniatam,  etc.  etc., 
in  fact  all  the  usual  river-bank-weeds.  Vegetation  on  the  elevated  alluvial  lands  savannah 
forests  and  savannahs. 

13 th  May,  1868. — The  uniformity  and  flatness  of  the  country  continued,  as  also  the 
savannah  forests  and  savannahs,  but  at  Ilmou  lower  mixed  forests  with  teak  interrupted  the 
monotouy  somewhat.  Slept  somewhere  before  Gnatang-kweng. 

\4th  May,  1868. — Country  and  vegetation  the  same  as  on  former  days.  Our  progress 
was  but  slow,  the  boat  being  a heavy  one  and  the  water  in  the  Sittang  very  low.  Slept  at 
Mo-mha-ka. 

15 th  May,  1868. — Country  and  vegetation  unchanged.  Arrived  at  dusk  at  Swaygyin. 

1 6th  May,  1868. — Remained  at  Shwaygyiu. 

17th  May,  1868. — The  hills  at  Shwaygyiu  approach  the  Sittang  and  small  patches  of 
lower  mixed  forests  with  a little  teak  stretch  almost  to  the  river’s  bank  on  the  left  side,  while 
the  alluvial  land  to  the  west  remains  covered  with  savannah  forests,  extending  as  far  inland 
as  the  eye  can  reach.  At  L)ouzarit  an  almost  pure,  but  stunted  teak  forest  occupies  the  late- 
rite  ridge  on  which  the  pagoda  stands.  The  base  of  the  spur  is  skirted  by  teiwa,  but  the 
ridge  itself  further  up  is  covered  by  an  almost  pure  wapyu  galey  jungle.  A heavy  thunder- 
storm compelled  us  to  remain  at  Thayet  tamiu. 

18*7<  May,  1868. — An  almost  pure  baup  (Butcci  frondosa)  savannah  forest  was  passed 
before  reaching  Karway,  where  I intended  to  visit  the  springs  at  Zalot-gyi,  but  soon  found 
that  the  state  of  my  health  was  not  equal  to  the  occasion.  The  laterite  ridges,  however,  around 
the  place  gave  me  a good  harvest.  On  returning  to  my  boat,  we  dropped  down  as  far  as 
the  Sittang  station.  The  tidal  vegetation  commences  about  half  way  between  Karway  and 
this  place,  and  the  salt-loving  plants  which  first  appeared  were  Hibiscus  tiliaceus,  Den  is  scandens 
and  Wollastonia.  A willow  ( Salto  tetrandra)  was  not  unfrequently  met  with.  After  leaving 
this  place  (he  ranges  retreated  from  the  banks  of  the  Sittang  more  and  more  and  L soon  found 
myself  again  in  uniform  alluvial  lands,  but  now  influenced  by  the  sea.  In  consequence  of 
this  the  vegetation  gradually  betook  the  character  of  tidal  savannahs  and  tidal  savannah 
forests,  interspersed  with  Tamarix,  Thespesia  populnea,  Pluchca,  Erythrma  ovalifolia,  Paritium 
tiliaceum,  etc.  Slept  at  Gucbiu  zeik. 

20th  May,  1868. — After  leaving  Guobiu  zeik  the  stream  widens  considerably,  and  be- 
comes a vast  mass  of  water  from  which  tho  low  savannah  trees  emerge  along  tho  horizon, 
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just  in  the  same  way  as  we  see  the  mangroves  emerge  one  by  one  in  approaching  a low 
coast.  The  trees  with  their  dense  rounded  heads  appear  like  dense  green  balls,  floating  on 
the  water,  and  as  we  approach  nearer  and  nearer  finally  become  consolidated  into  a forest. 
A good  representation  of  such  a landscape  will  be  found  in  Griffith’s  Journal  of  Travels, 
p.  154,  c.  tab. 

Baup  ( Bntea  frondosn ) and  didu  ( Bombax  Malabaricum ) were  the  principal  trees  which 
often  exclusively  formed  the  savannah  forests.  At  Ivliaya  su  village  we  entered  the  Khaya 
su  choung,  but  had  to  stop  here  waiting  for  the  flood-tide.  The  muddy  banks  of  these  salt- 
water channels  are  often  during  ebb-tide  quite  covered  with  a white  saline  powder.  We 
started  in  the  afternoon,  and  proceeded  until  sunset  when  we  halted  for  the  night. 

21st  May,  1868. — The  country  remained  the  same,  flat  in  the  extreme  and  covered  solely 
by  savannahs  of  a tidal  character,  varied  only  occasionally  by  groups  of  tidal  trees  or  shrubs, 
such  as  Tamarix,  Desmodium  polycarpum,  and  D.  triquetrum,  a Glochidion,  Fluygen,  Zizyphus 
jujuba,  Avicennia,  etc.  Besides  Saccharumspontaneum,  Andropogon,  muricatum  and  Imperata, 
which  form  the  bulk  of  these  savannahs,  there  were  chiefly  observed  Curcuma  sp.,  Blumea, 
Buchnera , a terrestrial  Orchid  (dried  up,  Habenaria  ?)  , Hygrophila,  Argyrein , Ipomaea  tur- 
petlium  ? , Malacochaete pectinata,  Cyperi,  etc.,  while  along  the  muddy  banks  themselves  Salsola, 
Sesuvium  and  Wollastonia  indicated  the  presence  of  brackish  water.  Tigers  seem  to  be  not 
unfrequent  in  this  locality,  for  I never  missed  their  footprints  when  walking  up  some  of  the 
numerous  small  tidal  channels  here.  The  pagoda  of  Pegu,  although  about  10  miles  distant, 
seemed  to  be  only  a short  way  off.  Owing  to  the  neap-tides  we  could  not  proceed,  and  re- 
mained on  the  mud  bank  for  nearly  12  hours,  which  was  exceedingly  trying,  for  in  addition 
to  the  annoyance  of  being  unable  to  proceed,  the  boat  abounded  with  bugs  which  came  down 
upon  me  thickly  whenever  the  boatmen  walked  over  the  bamboo  cover  under  which  I was 
sitting.  However  after  all  this  misery,  we  managed  the  same  day  to  proceed  as  far  as  Being 
na  beng,  where  we  slept. 

22 nd  May,  1868. — Like  yesterday  we  were  unable  to  make  much  progress  on  account 
of  the  neap-tides.  We  passed  several  villages  as  poor  as  those  in  the  Suuderbuns,  but  I 
do  not  exactly  remember  where  we  stopped  for  the  night. 

23 rd  May,  1868. — Came  sluggishly  up  to  the  junction  of  the  channel  with  the  Pegu 
river  where  I stopped  for  a few  hours  in  order  to  explore  the  low  laterite  ranges  that  crop 
up  from  the  alluvium.  With  the  commencement  of  the  ebb  we  dropped  rapidly  down  the 
Pegu  river,  landing  only  at  a few  places  to  explore  several  other  laterite  ranges,  and  also 
the  tidal  forests  which  are  fully  developed  in  some  places  on  alluvial  grounds.  Phoenix 
paludosa  forms  the  most  attractive  object,  while  Sonneratia  apetala  and  Avicennia  tomentosa 
were  the  prevailing  trees.  Slept  at  Tha-byu. 

2\.th  May,  1868. — The  gilded  pagodas  of  Rangoon  and  Syriam  soon  became  conspicuous 
objects  in  the  landscape,  and  we  arrived  in  the  morning  at  the  jetty.  I remained  at  Rangoon 
up  to  the  5th  June  on  which  date  I embarked  on  the  S.  S.  “ Coriuga”  for  Calcutta,  arriving 
there  on  the  11th  of  the  same  month. 


Year  1871. 

24z'/i,  25 th  April,  1871. — I remained  these  two  days  at  Toungoo,  during  which  time  the 
complaint  of  the  Karens  at  Tan  pya  were  heard  in  court  and  dismissed.  Made  also  the 
necessary  preparations  for  my  return  to  Rangoon  along  the  usual  Toungoo  route  via  Menlau 
pyu  and  Pegu. 

26th  April,  1&71. — Started  for  Otweng.  The  road  led  chiefly  through  rice  cultivation. 
The  patches  of  forests  passed  were  of  a peculiar  nature,  being  savannah  forests  but  mingled 
with  (Dillenia  pulcherrima)  Kun  pyenma  ( Lngerdroemia  macrocarpa)  and  a few  of  the  laterite- 
loving  trees.  Eugenia  Jambolana,  a tomeutose  Dioscore  i,  Celastrus  paniculatus  and  Btero- 
lobium  lacerans  were  here  represented  in  larger  numbers  than  on  the  Irrawaddi  side. 

27 th  April,  1871. — Cultivation  continued  and  the  forests  passed  were  of  the  same  charac- 
ter as  those  of  yesterday.  Encamped  at  Thabie  gon.  From  here  I visited  the  lakes 
to  the  east  that  lie  concealed  in  the  savannah  forests,  but  I was  greatly  disappointed  in  my 
expectations,  as  they  were  either  dried  up  or  covered  by  Ilymenachne  my  unis  only.  Iu  the 
savannah  forests  were  chiefly  represented  : thit  ( Albizzia  data)  baup  (Butea  frondosa ) 
myouk  zi  ( Zizyphus  rugosa),  thit  poll  ( Dalbergia  purpurea),  Kun  pyenma  ( Lagerstroemia  tna- 
crocarpa),  Gnu  gyi  (Cassia  Jistula)  tasha  ( Emblica  officinalis),  Kwe  (Spondias  pinnata)  etc. 
In  addition  to  coarse  grasses  the  little  Ardisia  Wallichii  and  2 species  of  Bioscorea  were  the 
most  prevailing  undergrowth  which,  especially  the  latter,  locally  prevented  our  advance.  I 
returned  to  the  cattle-shed  at  Thabie  gon,  which  is  used  here  as  a traveller’s- bungalow,  but 
not  appreciating  the  cleanliness  of  the  place  I preferred  to  pitch  my  tents. 

28 th  April,  1871. — The  thermometer  stood  this  morning  at  76|  before  sunrise,  and 
though  I expected  a very  hot  day,  marched  over  the  country  which  wore  much  tbe  same 
aspect  as  that  of  yesterday,  the  forests  being  an  intermediate  sort  of  savannah  and  low  forest, 
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but  more  properly  referable  to  the  former,  in  which  grew  chiefly  nabbe  ( Odina  Wodier),  touksha 
( Vitex  leu coxi/ Ion),  pyenma  (Lagerstrocmia  Jlos  reginae),  nagyi  ( Pterospermum  semisagittatum), 
banbwe  ( Carcya  urborea),  didu  (Bombax  Mnlabaricirm),  tsim  byun  (Dillenia  pentagyna), 
khaboung  ( Strychnos  mix  vomica ),  binga  (Stephegy ne  rotundifolia) , Kwe  ( Spondias  pinnata), 
tabwoot  gyi  (Mi  Hus  a velutina),  che  ni  ( Barringtonia  acutangula),  baup  (Butea  froudosa)  etc. 

Emerging  from  the  forests  wo  had  to  cross  ovor  a long  tract  of  fallow  paddy-fields  which 
was  rather  hard  work,  as  by  this  time  (about  9 a.  m.)  the  thermometer  had  risen  to  100°  in 
the  shade.  Encamped  at  Kwe  in  poeli.  This  was  the  hottest  day  I remember  in  Burma,  the 
thermometer  being  from  100°  up  to  108°  in  the  best  shade  I could  obtain,  and  at  4|  r.  m. 
it  was  still  as  high  as  100°.  Whenever  a breeze,  however  gentle,  swept  over  the  rice- fields,  it 
resembled  a Simoon,  and  caused  the  thermometer  to  rise  1 or  2 degrees.  Heavy  clouds,  how- 
ever, appeared  on  the  horizon,  and  a thunderstorm,  with  a heavy  downpour  of  rain  succeeded 
which  soon  cooled  the  atmosphere. 

29 th  April,  1871. — Marched  as  far  as  Pyoung  thay.  The  forests  passed  were  chiefly 
savannah  forests,  but  before  arriving  at  the  Nyoung  chyi  douk  eng  trees  were  met  with 
which  indicates  the  probable  existence  of  a laterite  substratum  below  the  shallow  alluvium. 
Phoenix  acaulis,  another  laterite-loving  plant,  was  also  often  observed.  At  Pyoung  thay 
there  had  been  no  rain  the  previous  day,  so  the  thermometer  rose  again  to  103°  in  the  shade. 

30 th  April , 1871. — Marched  as  far  as  Menglan  pyu.  The  forests  were  at  the  beginning 
the  same  as  those  of  former  days,  but  when  we  approached  the  sandstone  spurs  of  the  Yoinah, 
they  assumed  the  character  of  lower  mixed  forests.  Along  a few  chouugs  patches  of  moist 
evergreen  forests  with  Kanyin  pyu  ( Dipterocarpus  alatus ),  Kathitka  ( Pentace  Birmanica), 
Chaetocarpus  caslaneaecaipa,  Stercu/ia  campanulata,  and  St.  scaphigera  and  plenty  of  bum- 
muiza  ( Albizzia  stipulata)  etc.  were  met  with.  The  base  of  the  Yomah  is  here  not  bordered 
by  laterite  as  it  is  further  to  the  north,  and  the  alluvium  seems,  at  least  here,  to  rest  directly 
on  permeable  sandstone.  The  laterite  seems  to  disappear  on  this  side  about  west  of  Nyoung 
kyi  douk,  although  ferrugineous  pebbly  strata  of  small  extent  reappear  again  further  south. 
The  rainy  season  had  fairly  set  in  to-day,  and  the  sky  was  overcast  with  heavy  clouds. 

Is7  May,  1871. — Made  an  excursion  to  a place  in  the  Pyu  choung  in  order  to  see  the  telu 
wa,  a bamboo  much  spoken  of  by  foresters.  It  was  just  in  flower  and  proved  to  be  the 
same  as  the  Kyellowa  of  the  Karens.  The  sandstone  ridges  were  here,  as  every  where  in  the 
Yromah,  covered  with  upper  mixed  forests,  with  teak  and  pyenkadu.  Small  patches  of  ever- 
greens grew  at  the  bottom  of  a small  choung  which  we  passed  as  well  as  along  the  favour- 
ably exposed  banks  of  the  Pyu  choung. 

2 nd  May,  1871. — Rain  fell  now  plentifully,  but  I pushed  on  and  encamped  for  the 
night  at  Gyo-beng.  The  forests  passed  through  were  all  lower  mixed  forests,  with  plenty  of 
Kanyin  pyu  and  ongdong  ( Tetranthera  Roxburghii)  in  more  sheltered  places.  The  perennial 
plants  which  had  been  burnt  during  the  hot  season,  began  to  appear  and  some  of  them  stood 
in  full  blossom,  but  these  flowering  shoots  look  very  different  from  the  full  grown  plant  when 
it  is  in  fruit,  so  much  so  that  it  is  impossible  to  identify  them  without  being  acquainted  with 
the  appearance  of  the  plants  under  both  conditions.  Such  for  instance  are  Premna  macrophyl/a, 
Sauropus  quadrangular  is,  Hemiorchis  Birmanica,  Aneilema  scapiflorum,  2 small  sp.  of  Croton, 
etc.  In  addition  to  these  there  were  numerous  Scitamineae  now  laden  with  gaudy  flowers 
in  places  where  in  the  dry  season  nothing  but  the  bare  ground  was  to  be  seen.  In  fact  half 
of  the  ground  -vegetation  in  these  leaf-shedding  forests  consists  during  the  rainy  season,  of 
this  order  of  plants  mingled  with  some  terrestrial  orchids,  Crinum,  Leea  and  some  other 
shrubby  perennials  and  Marantaceae,  Curcuma , Amomum,  Zingiber,  Kaempferia,  Phrynium, 
Maranta  and  Alpinia. 

3rd  May,  1871. — Moved  down  as  far  as  Thambaya  gon  on  the  Toukan  choung,  where 
vve  encamped  westwards  at  a village,  the  name  of  which  I omitted  to  note.  The  forests  of 
to-day  were  all  lower  mixed  forests.  After  crossing  the  Kun  choung,  several  small  eng 
forests,  covered  with  the  usual  grasses,  but  almost  destitute  of  water,  were  passed.  Ou  the 
grounds  situated  higher  up  between  the  numorous  chouugs  which  were  now  changed  by  the 
rains  into  rapid  streams,  several  small  tracts  of  low  forests  were  met  with  of  that  curious 
intermixture  of  savannah  and  true  low  forests,  the  chief  undergrowth  of  which  were  wild 
sugarcane,  while  byu  (Dillenia  pulcherrima)  and  the  tomeutose-leaved  toukkyan  ( Tcrminalia 
alula)  were  the  chief  trees.  A fine  patch  of  moist  tropical  forest  appeared  on  a low  spur 
of  the  Yomah,  covered  by  diluvial  largo  siliceous  pobbles,  intermingled  with  yellow  loam. 

4/7t  May,  1871. — Went  as  far  as  Theywa  on  the  Ye  noe  choung,  and  encamped  opposite 
a village  on  this  side  of  the  choung.  The  forests  remained  the  same,  but  the  low  forests 
turned  up  more  regularly  on  the  gravelly  high  ground  between  the  numerous  chouugs  wo 
passed.  Evergreen  moist  forests  appeared  ou  a similar  loam,  full  of  large  quartz  pebbles, 
and  after  having  passed  a small  eng  forest  wo  arrived  at  our  camping  ground. 

Hth  May,  1871. — Continued  our  march  to  Bheingda  yua  on  the  banks  of  a choung  of  the 
same  name,  but  I could  do  very  little  on  account  of  the  heavy  rains  which  poured  down 
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nearly  the  whole  day.  Encamped  a few  hundred  yards  from  the  village  in  a lower  mixed 
forest,  in  preference  to  living  in  a Burmese  house  which  was  offered  to  me.  After  leaving 
Thaywa  we  soon  traversed  a low  forest  of  the  character  of  a savannah  but  alternating  with 
patches  of  paddy  fields  and  lower  mixed  forests.  After  having  passed  the  Tliabyu  choung 
these  low  forests  on  gravelly  soil  became  almost  the  rule  on  the  watersheds  situated  higher  up. 

6tli  May,  1871. — Heavy  rains  poured  down  uninterruptedly  since  midnight,  my  teut 
stood  a few  inches  deep  in  water,  but  notwithstanding  this  it  kept  out  the  rain  pretty  well, 
allowing  only  a fine  drizzle  to  penetrate,  which,  however,  in  time  became  quite  as  disagree- 
able as  the  rain  itself. 

'7th  May,  1871. — Started  at  7 A.M.and  arrived  at  1 p.  m.  at  Kyouk-la-long  on  the  Kauleya 
choung.  After  leaving  the  Beingda  lower  mixed  forests,  a small  savannah  forest  was  tra- 
versed, followed  again  by  lower  mixed  forests.  A fine  patch  of  evergreen  tropical  forest, 
growing  on  ferrugineous  gravel,  spread  out  along  the  choungs  between  the  Ye  le  and  Mayan 
choungs,  but  the  rest  of  the  path  led  through  lower  mixed  forest.  Between  the  Mayan  and 
Kauleya  choung  a spur  of  the  Yomah  is  laid  down  in  Fitzroy’s  map,  but  nothing  of  the  kind 
exists  here. 

8 th  May,  1871. — Went  as  far  as  Bhauni  on  the  banks  of  the  Bhau  ni  choung.  Along  the 
Kauleya  choung  lower  mixed  forests  with  teak  prevailed,  then  followed  a large  tract  of  low 
forest  with  wild  sugarcane  as  undergrowth  in  which  the  principal  trees  were  the  following  : 
but  they  were  all  stunted  mundeing  [Lophopetalum  Wallichii)  Kabouug  ( Strychnos  nux 
vomica),  tabie  ( Eugenia  Jambolana),  banbwe  (Careya  arborea)  mani  (Gardenia  erythroclada) 
Kun  pyenma  ( Lagerstroemia  macrocarpa),  panga  ( Terminalia  tomentella),  byu  ( Dillenia  pulchor- 
rima),  hinga,(Stephegyne  rotnndifolia),  doani  (Eriolaena  Gandollci),  tamin  sapyu  ( Gardenia  ses- 
siflora),  tbit  poh  ( Dalbergia  purpurea),  thit  lynda  ( Stercosncrmum  neuranthum) , myouk  zi  ( Zizy - 
phus  rugosa,)  tasha  {Emblica  officinalis)  gyo  ( Schleichera  trijuga),  nyoung  pyu  ( FicusRumphii ), 
nabbe  ( Odin  a wodier ) etc.  The  tomentose  Dioscorea  is  also  here,  as  everywhere  in  the 
Sittang  valley,  very  frequent.  As  iu  the  Irrawaddi  valley  so  here,  the  low  alluvial  borders 
of  the  choungs  are  occupied  by  lower  mixed  forests,  but  in  more  favourable  and  damp 
situations  they  are  sometimes  replaced  by  evergreens.  Passing  to  the  left  of  the  village 
Pway  ta  mau,  another  patch  of  low  forest  of  the  character  of  savannahs,  alternating  with  lower 
mixed  forests,  was  traversed.  A tropical  evergreen  forest  surrouuds  the  Gronyeng  gan 
choung,  in  which  I found  on  an  open  spot  hardly  one  acre  iu  extent,  seven  snakes.  Moist 
evergreen  forests,  partaking  rather  of  the  character  of  a mixed  forest  was  met  with  between 
this  and  Bhau  ni. 

9 th  May,  1871. — Proceeded  on  to  Pyeng  bon  gyi,  situated  on  the  choung  of  the  same 
name.  To-day  savannah  forests  on  alluvium  covered  the  country  as  far  as  the  Bhu  ni  gelay 
choung,  from  whence  lower  mixed  forests  with  an  unusually  large  number  of  Kiubalin  trees 
( Antidesma  diandrum)  stretched  as  far  as  Kyeik  so  gau  Pagoda.  After  leaving  the  Bhau  ni  gyi 
choung  lower  mixed  forests  bordered  the  right  side  (west,)  of  the  cart-road,  while  to  the  east, 
extensive  savannahs  with  hardly  a tree  upon  them  formed  a monotonous  plain  on  which  the 
eye  could  fix  upon  nothing  save  a few  prominent  half-ruined  pagodas.  The  horizon  was,  how- 
ever, skirted  by  the  romautic  Martaban  hills. 

10 th  May,  1871. — Continued  our  march  downwards  as  far  as  Paya  gyi.  The  country 
remained  flat  and  monotonous,  but  the  cart-road  itself  led  chiefly  through  paddy-fields. 
Towards  the  east  there  were  endless  savannahs,  while  towards  the  west,  the  cultivation  was 
skirted  by  mixed  forests.  The  soil  (about  a foot  deep)  was  chiefly  stiff  clay,  resting  on 
fine  loose  silicious  sand  (about  one  inch  in  thickness),  but  the  order  frequently  becomes 
reversed  ; the  latter  becomes  exposed,  forming  sandy  tracts,  below  which  is  found  the 
same  stiff  clay  which  before  formed  the  surface  soil.  It  is  possible  that  this  thin  layer  of 
silicious  sand  is  only  found  at  Won  bay  choung,  where  I took  the  section.  At  Wonbay  I 
procured  a guide  who  promised  to  bring  me  to  the  Kyeik  patanga  pagoda,  which  like  the 
Paya  gyi  pagoda,  forms  a conspicuous  feature  in  the  scenery.  It  is  a ruined  pagoda  over- 
grown with  trees,  and  resembles  more  a conical  hillock  than  an  architectural  structure. 
Leaving  the  paddy-fields  we  entered  lower  mixed  forests  with  banbwe,  Kinbalien,  Walsitra 
villoaa,  Heterophragma  sitlfurea,  nyoung  pyu,  tayet,  kuu  pyenma,  kwe,  nabbe  etc.  Cnestis 
ignea  also  was  frequently  met  with.  Kaempferia  Panshii  and  K.  Candida  were  the  only  con- 
spicuous flowers  on  the  ground.  In  Fitzroy’s  map  a conspicuous  range  is  laid  down  but, 
actually  the  ground  here  is  only  elevated  20  to  25  feet  above  the  savannahs.  On  returning 
from  the  pagoda  which  we  found  inaccessible  on  account  of  the  jungle  growth,  we  again 
entered  cultivated  lands  and  encamped  near  the  little  zyat  at  Paya  gyi  iu  a patch  of  lower 
mixed  forest  of  a peculiar  character. 

11  th  May,  1871. — Started  at  6 a.  m.  and  arrived  at  Pegu  at  11  a.  m.  ; the  elephants  came 
in  at  2 p.  m.  The  first  half  of  our  day’s  march  was  rather  interesting.  First  we  had  to  cross  a 
choung  (Ye  ay  choung  ?)  of  very  clear  but  deep  water,  the  banks  of  which  were  bordered  by 
swamp  forest  in  which  especially  Ancintrocladus  Griffithii  now  in  flower  and  fruit,  was  plentiful. 
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Then  followed  savannah  forests  of  a rather  peculiar  character.  The  following  are  about  all  the 
trees  I found  along  a line  of  about  a mile  in  length  : Glochidion  multiloculare  ? Hiliusa  tomentosa, 
Zizyphus  rugosa,  Careytt,  Nauclea  sessilifolia,  Antidesma  Bunias,  Eugenia  jambolana , Emblica, 
Butea  frondosa,  bt/U,  liandia  uliginosa,  Barringtonia  acutangnla , Ficus  Rumphii,  Lagerstroemia 
flos  reginae  ; of  shrubs  and  herbs  chiefly  met  with  were  wild  sugarcane  Ilygrophila  salicifolia, 
Clerodendron  Siphonanthus,  Lcea,  Eragrostis,  Premna  amplectens,  Fluggca,  Melastoma  Malaba- 
rienrn,  Ardisia  Wallichii,  a climbing  Acacia  (suiji),  the  tomentose  Dioscorea,  Jasminum  scandens, 
Argyreia  sp.,  Posoqueria,  Briedelia  scandens.  Towards  the  Pegu  river  yakatwa  ( Bambnsa 
spinosa)  appeared,  but  at  Aweing  on  the  Pegu  river  itself  we  entered  cultivation  and  the 
rest  of  the  march  was  chiefly  through  paddy-fields  and  endless  villages  until  we  entered  the 
station  of  Pegu  through  that  portion  which  was  burnt  down  during  the  present  hot  season. 
From  this  place  1 sent  my  elephants  to  Rangoon  along  the  Pegu  road,  while  I engaged  3 Kala 
boats  in  which  I embarked  in  the  evening  for  Rangoon  aud  arrived  there  the  following 
day  at  5f  p.  m. 

17 th  May,  1871. — Having  had  brought  my  affairs  into  order  during  the  preceding  four 
days  I went  on  board  the  S.  S.  “ Busheer,”  which  was  to  start  early  the  next  day,  and 
arrive  d at  Calcutta  on  the  21st  May,  1871 
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In  Appendix  A.  a gross  error  has  ei’ept  in  with  regard  to  the  beach-forests,  which  are  all  marked  in  the 
List  as  Aren,  (viz.,  silicious),  while  they  should  be  marked  Aren.  Ca.  i.  e.  calcareous  sand.  Further  the 
following  correction  in  the  naming  should  be  made  : 

No.  190.  Evodia  triphylla,  = E.  Roxburghiana,  Btk. 

224.  Melia  Toozendan  = Melia  Birmanica,  Kurz. 

226.  Dysoxylon  alliaceum  = Dysoxylum  procerum,  Iliern. 

232.  Aglaia  edulis  = Aglaia  paniculata,  Kurz. 

235.  Aglaia  elliptica  = Aglaia  Griffithii,  Kurz. 

256.  Platea  crassipes  - - Anacolosa  crassipes,  Kurz. 

263.  Evonymus  garcinioides  = Evonymus  glabra,  Roxb. 

275.  Leea  staphylea  = Leea  aspera,  Wall. 

321.  Semecarpus  albescens.  With  this  should  be  connected  No.  322.  Semecarpus  heterophyllus 
(not  of  Blume)  as  a glabrous  variety. 

393.  Read  Acrocarpus  “ fraxinifolius”  for  “ A.  combretiflorus.” 

481.  Eugenia  cerasoides,  Roxb.  Omit  the  synonym  Syzygium  occlusum,  Miq.,  which  is  a 
distinct  species. 

No.  526.  Polyscias  nodosa,  correct  into  Arthrophyllum  sp.  ; the  tree  is  indeterminable  without 
flower  or  fruit. 

576.  Psilobium  capillare  = Morindopsis  capillaris,  Kurz. 

623.  Mimusops  Indica.  The  name  should  be  changed  into  Mimusops  littoralis,  Kurz. 

860.  Macaranga  molliuscula  = Macaranga  Tanaria,  Much.  Arg. 

862.  Read  cleidion  “ nitidum”  for  C.  “ lucidum.” 

887.  lloloptelea  integrifolia,  Planch.  Add  : Ulmus  integrifolia  ; Ro.rb.;  FI.  Sylv.  Madr.  t.  310. 

892.  Solenostigma  Wightii,  Bl.  Add.  Sponia  Wightii.  Planch.  ; FI.  Sylv.  Madr.  t.  331. 

893.  Gironniera  nervosa.  Add  Gironniera  inaequalis,  Planch. ; FI.  Sylv.  Madr.  t.  313. 

895.  Gironniera,  add  the  specific  name  cuspidata,  Planch.,  and  add  also  Gironniera  reticulata, 

Thw. ; FI.  Sylv.  Madr.  t.  313. 

If.  B.  The  corresponding  corrections  should  be  made  also  in  the  Keys  of  Appendix  B. — Numerous  additions  of 
trees  to  the  list  cannot  be  given  here,  but  they  are  taken  up  in  the  Forest-Flora  of  British  Burma. 
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In  the  first  part  of  the  Report,  in  recommending  the  planting  of  Mahogany  I was  not  aware,  that  a book 
exists  specially  devoted  to  the  mahogany-tree,  viz.  Chaloner  and  Fleming.  The  mahogany  tree  in  the  West 
Indies  and  Central  America.  Liverpool,  1850,  with  7 plates  and  map. 

The  book  has  not  yet  reached  me,  and,  therefore,  I cannot  speak  as  to  its  contents. 


